PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-093296 
(43)Date of publication of application : 04.04.1997 



(51)Int.CL H04L 27/18 

H04J 11/00 

H04L 1/00 

H04L 27/34 

H04N 7/24 



(21 Application number : 08-185000 (71 Applicant : TOSHIBA CORP 
(22)Date of filing : 15.07.1996 (72)Inventor : YAMAZAKI SHOICHIRO 



(30)Priority 

Priority number : 07178993 Priority date : 14.07.1995 Priority country : JP 



(54) MULTI-CARRIER TRANSMISSION SYSTEM AND ITS TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high quality information transmission by 
obtaining desired error correction capability without increasing redundant data for 
error correction so as to maintain the transmission efficiency. 
SOLUTION: A transmitter on the receiver side converts a received base band 
signal sent from a transmitter on the transmission side through multi- carrier into 
a parallel signal vi(i=01...7) and given to a discrete Fourier transform device 25in 
which the signal is converted into a signal Vk (k=01...7) on a frequency and it is 
given to an error correction decoder 26. Then four null signals X0X1X6X7 are 
known between the transmitter and the receiver to estimate received information 
data X2X3X4X5 from the received block signal Vk(k=01 ...7). 



CLAIMS 



[Claim(s)] 

[Claim 1]A means to be between transmission and receptionto add redundant data 
for control of a known plural series to information data of a plural series 
characterized by comprising the followingand to generate a transmission block 
signalAn inverse-orthogonal-transformation means to generate a transmitting 
multi-carrier signal by changing this transmission block signal into a signal on a 



time-axis from a signal on a frequency axisA multi-carrier transmission device 
which performs data communications between sending sets provided with a means 
to transmit a transmitting multi-carrier signal generated by this inverse- 
orthogonal-transformation means to a transmission line. 

A receiving block signal regeneration means for receiving a transmitting multi- 
carrier signal transmitted via a transmission line from said sending setand 
reproducing a receiving block signal corresponding to said transmission block 
signal. 

An orthogonal transformation means for changing into a signal on a frequency axis 
a receiving block signal reproduced by this receiving block signal regeneration 
means from a signal on a time-axis. 

An error correction decoding means for performing error correction decoding 
processing based on said known redundant data for controland reproducing 
information data of said plural series to a receiving block signal on a frequency 
axis obtained by this orthogonal transformation means. 

[Claim 2]The multi-carrier transmission device comprising according to claim 1: 
Redundant data for control reproduced from said receiving block signal by said 
error correction decoding means. 

A block synchronous timing extraction means to control receiving block timing in 
said receiving block signal regeneration means based on difference information 
with said known redundant data for control. 

[Claim 3]A means to add redundant data for error corrections to each of 
information data of a plural series characterized by comprising the followingand to 
perform error correcting code-ized processingA means to be between 
transmission and receptionto add redundant data for control of a known plural 
series to error correcting code-ized data of a plural series acquired by this error 
correcting code-ized processingand to generate a transmission block signalAn 
inverse-orthogonal-transformation means to generate a transmitting multi-carrier 
signal by changing this transmission block signal into a signal on a time-axis from a 
signal on a frequency axisA multi-carrier transmission device which performs data 
communications between sending sets provided with a means to transmit a 
transmitting multi-carrier signal generated by this inverse-orthogonal- 
transformation means to a transmission line. 

A receiving block signal regeneration means for receiving a transmitting multi- 
carrier signal transmitted via a transmission line from said sending setand 
reproducing a receiving block signal corresponding to said transmission block 
signal. 

An orthogonal transformation means for changing into a signal on a frequency axis 
a receiving block signal reproduced by this receiving block signal regeneration 
means from a signal on a time-axis. 

The 1st error correction decoding means for performing error correction decoding 
processing based on said known redundant data for control to a receiving block 



signal on a frequency axis obtained by this orthogonal transformation means. 
The 2nd error correction decoding means for performing error correction decoding 
processing using said redundant data for error correctionsand reproducing 
information data of said plural series to a receiving block signal by which error 
correction decoding was carried out by this 1st error correction decoding means. 

[Claim 4]The multi-carrier transmission device comprising according to claim 3: 
Redundant data for control reproduced from a receiving block signal on said 
frequency axis by said 1st error correction decoding means. 

A block synchronous timing extraction means to control receiving block timing in 
said receiving block signal regeneration means based on difference information 
with said known redundant data for control. 

[Claim 5]Said block synchronous timing extraction means calculates average value 
of two or more difference information detected in two or more receiving block 
signalsThe multi-carrier transmission device according to claim 2 or 4 
characterized by controlling receiving block timing in said receiving block signal 
regeneration means based on average value of this difference information. 
[Claim 6]A band-pass filter for said block synchronous timing extraction means to 
extract redundant data for control out of a receiving multi-carrier signalA means 
to search for difference information of redundant data for control and said known 
redundant data for control which were reproduced from a receiving block signal by 
said error correction decoding meansThe multi-carrier transmission device 
according to claim 2 or 4 characterized by controlling receiving block timing in said 
receiving block signal regeneration means based on redundant data for control 
extracted with said band-pass filterand said difference information. 
[Claim 7]Said block synchronous timing extraction means controls receiving block 
timing based on redundant data for control extracted with said band-pass filter at 
the time of a receiving standupThe multi-carrier transmission device according to 
claim 6 controlling receiving block timing based on said difference information at 
the time of regular after a receiving standup. 

[Claim 8]The multi-carrier transmission device according to any one of claims 1 to 
7wherein said known redundant data for control is two or more signal for a block 
synchronization or two or more null signals which were inserted in two or more 
positions which continue in the direction of a frequency axis in a transmission 
block signal. 

[Claim 9]The multi-carrier transmission device according to any one of claims 1 to 
7wherein said known redundant data for control is two or more null signals or two 
or more signals for a block synchronization which were inserted in two or more 
continuous positions in an end area of the direction of a frequency axis in a 
transmission block signal. 

[Claim 10]A multi carrier transmission system which carries out multi-carrier 
transmission of the information data from a transmitting side device to a receiving 
side devicecomprising: 



The 1st inverse-orthogonal-transformation means for a transmitting side device to 
change into a signal on a time-axis the 1st transmission block signal that is 
between transmission and reception and added the 1st redundant data for control 
of a known plural series to the 1st information data of a plural series from a signal 
on a frequency axis. 

A parallel-serial-conversion means for changing into an in-series signal the 1st 
transmission block signal on a time-axis outputted from this 1st inverse- 
orthogonal-transformation means. 

To the 2nd information data of a plural series including the 1 st transmission block 
signal changed into an in-series signal by this parallel-serial-conversion means. 
The 2nd inverse-orthogonal-transformation means for changing into a signal on a 
time-axis the 2nd transmission block signal that is between transmission and 
reception and added the 2nd redundant data for control of a known plural series 
from a signal on a frequency axis. 

It has a signal delivery means for generating a transmitting multi-carrier signal 
according to the 2nd transmission block signal on a time-axis changed by this 2nd 
inverse-orthogonal-transformation meansand sending out to a transmission 
lineAnd a receiving block signal regeneration means for a receiving side device 
receiving a transmitting multi-carrier signal transmitted via a transmission line 
from said transmitting side deviceand reproducing the 2nd receiving block signal 
corresponding to said 2nd transmission block signal. 

The 2nd orthogonal transformation means for changing into a signal on a frequency 
axis the 2nd receiving block signal reproduced by this receiving block signal 
regeneration means from a signal on a time-axis. 

The 2nd error correction decoding means for performing error correction decoding 
processing based on said 2nd known redundant data for controland reproducing 
said 2nd information data to the 2nd receiving block signal on a frequency axis 
obtained by this 2nd orthogonal transformation means. 

An in-series parallel-conversion means for changing the 1st receiving block signal 
corresponding to said 1st transmission block signal into a parallel signal among the 
2nd information data reproduced by this 2nd error correction decoding meansThe 
1st orthogonal transformation means for changing into a signal on a frequency axis 
the 1st receiving block signal changed into a parallel signal by this in-series 
parallel-conversion means from a signal on a time-axisThe 1st error correction 
decoding means for performing error correction decoding processing based on said 
1st known redundant data for controland reproducing said 1st information data to 
the 1st receiving block signal on a frequency axis obtained by this 1st orthogonal 
transformation means. 

[Claim 1 1]Said transmitting side device is provided with two or more signal 
synthesizing circuits which consist of the 1st [ said ] inverse-orthogonal- 
transformation means and parallel-serial-conversion meansTo the 2nd 
information-block signal of a plural series including the 1st transmission block 
signal outputted from these signal synthesizing circuitsrespectively. The 2nd 



transmission block signal that is between transmission and reception and added 
the 2nd redundant data for control of a known plural seriesit changed into a signal 
on a time-axis from a signal on a frequency axis by the 2nd inverse-orthogonal- 
transformation means — after multi-carrier transmission being carried outand a 
receiving side deviceMatch with said two or more signal synthesizing circuits a 
signal decomposition circuit which consists of said 1st orthogonal transformation 
means and the 1st error correction decoding meansand it has them[ two or more ] 
It inputs into said signal decomposition circuitafter changing the 1st receiving 
block signal corresponding to said 1st transmission block signal into a parallel 
signal by said parallel-serial-conversion meansrespectively among the 2nd 
information data of a plural series outputted from said 2nd error correction 
decoding meansAfter changing into a signal on a frequency axis said 1st receiving 
block signal inputted in these signal decomposition circuitsrespectively from a 
signal on a time-axisperform error correction decoding processing based on said 
1st known redundant data for controland said 1st information data. The 
reproducing multi carrier transmission system according to claim 10. 
[Claim 12]While detecting the 2nd difference information of the 2nd redundant 
data for control and said 2nd known redundant data for control which were 
reproduced from the 2nd receiving block signal on said frequency axis by said 2nd 
error correction decoding meansThe 1st difference information of the 1st 
redundant data for control and said 1st known redundant data for control which 
were reproduced from the 1st receiving block signal on said frequency axis by said 
1st error correction decoding means is detectedThe multi carrier transmission 
system according to claim 10 provided with a block synchronous timing extraction 
means for controlling receiving block timing in said receiving block signal 
regeneration means based on these 1st and 2nd difference information. 
[Claim 13]While said block synchronous timing extraction means calculates 
average value of two or more 1st difference information detected from two or 
more 1st receiving block signalsThe multi carrier transmission system according to 
claim 12 calculating average value of two or more 2nd difference information 
detected from two or more 2nd receiving block signalsand controlling receiving 
block timing in said receiving block signal regeneration means based on average 
value of such difference information. 

[Claim 14] A band-pass filter for said block synchronous timing extraction means 
to extract the 2nd redundant data for control out of a receiving multi-carrier 
signalThe multi carrier transmission system according to claim 12 characterized by 
controlling receiving block timing in said receiving block signal regeneration means 
based on the 2nd redundant data for control and said 1st and 2nd difference 
information extracted with this band-pass filter. 

[Claim 15]The multi carrier transmission system according to claim 10 or 11 
transmitting general data which has the usual priority with said 2nd information 
dataand transmitting specific data whose priority is higher than said general data 
with said 1st information data. 

[Claim 16]A multi-carrier transmission device comprising: 



The 1st inverse-orthogonal-transformation means for changing into a signal on a 
time-axis the 1st transmission block signal that is between transmission and 
reception and adds the 1st redundant data for control of a known plural series to 
the 1st information data of a plural series from a signal on a frequency axis. 
A parallel-serial-conversion means for changing into an in-series signal the 1st 
transmission block signal on a time-axis outputted from this 1st inverse- 
orthogonal-transformation means. 

The 2nd inverse-orthogonal-transformation means for changing into a signal on a 
time-axis the 2nd transmission block signal that is between transmission and 
reception and adds the 2nd redundant data for control of a known plural series to 
the 2nd information data of a plural series including an in-series signal outputted 
from this parallel-serial-conversion means from a signal on a frequency axis. 
A signal delivery means for generating a transmitting multi-carrier signal according 
to the 2nd transmission block signal on a time-axis changed by this 2nd inverse- 
orthogonal-transformation meansand sending out to a transmission line. 

[Claim 17]A multi-carrier transmission device which performs multi-carrier 
transmission via a transmission line between multi-carrier transmission devices of 
the transmitting side according to claim 1 6comprising: 

A receiving block signal regeneration means for receiving a transmitting multi- 
carrier signal transmitted from a multi-carrier transmission device of said 
transmitting sideand reproducing the 2nd receiving block signal. 
The 2nd orthogonal transformation means for changing into a signal on a frequency 
axis the 2nd receiving block signal reproduced by this receiving block signal 
regeneration means from a signal on a time-axis. 

The 2nd error correction decoding means for performing error correction decoding 
processing based on said 2nd redundant data for control to the 2nd receiving 
block signal on a frequency axis obtained by this 2nd orthogonal transformation 
means. 

An in-series parallel-conversion means for extracting the 1st receiving block 
signal out of the 2nd receiving block signal by which error correction decoding was 
carried out by this 2nd error correction decoding meansand changing into a parallel 
signal. 

The 1st orthogonal transformation means for changing into a signal on a frequency 
axis the 1st receiving block signal changed into a parallel signal by this in-series 
parallel-conversion means from a signal on a time-axis. 

The 1st error correction decoding means for performing error correction decoding 
processing based on said 1st known redundant data for controland reproducing the 
1st information data of a plural series to the 1st receiving block signal on a 
frequency axis obtained by this 1st orthogonal transformation means. 

[Claim 18]The 1st information data of said plural series by which error correction 
decoding was carried out by said 1st error correction decoding means is changed 
into an in-series signalHave a feedback means for giving said 2nd error correction 



decoding means with said 2nd known redundant data for controland said 2nd error 
correction decoding meansBased on an in-series signal of the 1st information data 
and the 2nd known redundant data for control which were given from said 
feedback meansThe multi-carrier transmission device according to claim 17 
characterized by performing error correction decoding processing again to the 2nd 
receiving block signal on a frequency axis obtained by said 2nd orthogonal 
transformation means. 

[Claim 19]A multi carrier transmission system which carries out multi-carrier 
transmission of the information data from a transmitting side device to a receiving 
side devicecomprising: 

A transmitting side device is the 1st information signal block of a plural series. 
The 1st signal synthesizing means for being between transmission and 
receptioncompounding the 1st redundancy-signals block of a known plural series 
based on the signal synthesizing technique of a Chinese remainder theoremand 
outputting the 1st transmitting composite signal block of one series. 
The 2nd information signal block of a plural series including the 1 st transmitting 
composite signal block outputted from this 1st signal synthesizing means. 
The 2nd signal synthesizing means for being between transmission and 
receptioncompounding the 2nd redundancy-signals block of a known plural series 
based on the signal synthesizing technique of a Chinese remainder theoremand 
outputting the 2nd transmitting composite signal block of one series. 
It has a signal delivery means for generating a transmitting multi-carrier signal 
according to the 2nd transmitting composite signal block outputted from this 2nd 
signal synthesizing meansand sending out to a transmission lineAnd a signal block 
receiving reproduction means for a receiving side device receiving a transmitting 
multi-carrier signal transmitted via a transmission line from said transmitting side 
deviceand reproducing the 2nd receiving composite signal block corresponding to 
said 2nd transmitting composite signal block. 

The 2nd signal decomposing means for decomposing and outputting the 2nd 
receiving composite signal block reproduced by this signal block receiving 
reproduction means to the 2nd signal block of a plural series based on the signal 
decomposition technique of a Chinese remainder theorem. 
As opposed to the 2nd signal block of a plural series outputted from this 2nd 
signal decomposing meansThe 2nd error correction decoding means for performing 
error correction decoding processing based on said 2nd known redundancy-signals 
blockand outputting the 2nd information signal block of a plural serieslnside of the 
2nd information signal block of a plural series outputted from this 2nd error 
correction decoding meansThe 1st signal decomposing means for decomposing 
and outputting the 1st receiving composite signal block corresponding to said 1st 
transmitting composite signal block to the 1st signal block of a plural series based 
on the signal decomposition technique of a Chinese remainder theoremThe 1st 
error correction decoding means for performing error correction decoding 
processing based on said 1st known redundancy-signals blockand outputting the 
1st information signal block of a plural series to the 1st signal block of a plural 



series outputted from this 1st signal decomposing means. 

[Claim 20]The 2nd information signal block of a plural series including two or more 
1st transmitting composite signal blocks that said transmitting side device was 
provided with two or more said 1st signal synthesizing meansand were outputted 
from these 1st signal synthesizing meansAre between transmission and 
receptionand based on the signal synthesizing technique of a Chinese remainder 
theoremcompound the 2nd redundancy-signals block of a known plural series by 
the 2nd signal synthesizing meansand the 2nd transmitting composite signal block 
of one series is outputtedAnd a receiving side device said 1st signal decomposing 
means and said 1st error correction decoding meanslnside of the 2nd information 
signal block of a plural series which matched with said two or more 1st signal 
synthesizing meanswas provided with more than oneand was outputted from said 
2nd error correction decoding meansThe 1st receiving composite signal block 
corresponding to said two or more 1st transmitting composite signal blocksln said 
two or more 1st signal decomposing meansit decomposes into the 1st signal block 
of a plural series based on the signal decomposition technique of a Chinese 
remainder theoremrespectivelyAs opposed to these 1st signal block groupThe 
multi carrier transmission system according to claim 19 performing error 
correction decoding processing based on said 1 st known redundancy-signals block 
in said two or more 1st error correction decoding meansrespectivelyand outputting 
the 1st information signal block of a plural series. 
[Claim 21 ]A multi-carrier transmission device comprising: 
The 1st information signal block of a plural series. 

The 1st signal synthesizing means for being between transmission and 
receptioncompounding the 1st redundancy-signals block of a known plural series 
based on the signal synthesizing technique of a Chinese remainder theoremand 
outputting the 1st transmitting composite signal block of one series. 
The 2nd information signal block of a plural series including the 1 st transmitting 
composite signal block outputted from this 1st signal synthesizing means. 
The 2nd signal synthesizing means for being between transmission and 
receptioncompounding the 2nd redundancy-signals block of a known plural series 
based on the signal synthesizing technique of a Chinese remainder theoremand 
outputting the 2nd transmitting composite signal block of one seriesA signal 
delivery means for generating a transmitting multi-carrier signal according to the 
2nd transmitting composite signal block outputted from this 2nd signal 
synthesizing meansand sending out to a transmission line. 

[Claim 22]A multi-carrier transmission device which performs multi-carrier 
transmission via a transmission line between multi-carrier transmission devices of 
the transmitting side according to claim 21 comprising: 

A signal block receiving reproduction means for receiving a transmitting multi- 
carrier signal transmitted from a multi-carrier device of said transmitting sideand 
reproducing the 2nd receiving composite signal block. 



The 2nd signal decomposing means for decomposing and outputting the 2nd 
receiving composite signal block reproduced by this signal block receiving 
reproduction means to the 2nd signal block of a plural series based on the signal 
decomposition technique of a Chinese remainder theorem. 

The 2nd error correction decoding means for performing error correction decoding 
processing based on the 2nd known redundancy-signals blockand outputting the 
2nd information signal block of a plural series to the 2nd signal block of a plural 
series outputted from this 2nd signal decomposing means. 
The 1st signal decomposing means for decomposing and outputting the 2nd 
information signal block of a predetermined series to the 1st signal block of a 
plural series based on the signal decomposition technique of a Chinese remainder 
theorem among the 2nd information signal block of a plural series outputted from 
this 2nd error correction decoding means. 

The 1st error correction decoding means for performing error correction decoding 
processing based on the 1st known redundancy-signals blockand outputting the 
1st information signal block of a plural series to the 1st signal block of a plural 
series outputted from this 1st signal decomposing means. 

[Claim 23]The 1st information signal block of said plural series by which error 
correction decoding was carried out by said 1st error correction decoding means 
is changed into an in-series signalHave a feedback means for giving said 2nd error 
correction decoding means with said 2nd known redundancy-signals blockand said 
2nd error correction decoding meansThe multi-carrier transmission device 
according to claim 22 characterized by performing error correction decoding 
processing again to the 2nd signal block outputted from said 2nd signal 
decomposing means based on an in-series signal of the 1st information signal 
block and the 2nd known redundancy-signals block which were given from said 
feedback means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the multi carrier transmission 
system and transmission equipment for performing digital audio broadcastingand 
digital television broadcast and the information transmission of wireless LANfor 
example. 
[0002] 

[Description of the Prior Art]In recent yearsthe multi-carrier transmission method 
attracts attention as a digital transmission method used for a digital television 
broadcasting system. A multi-carrier transmission method is a method which 
divides transmission data for every fixed data numberconsiders it as a block 
signaland transmits that data for every block signal of this by the subcarrier 



(career) of a large number which intersect perpendicularly mutually. Since this 
method can make late the data transmission rate per one careerit is strong to a 
ghostand since it can reduce the influence of transmission distortionit has the 
feature of being able to simplify waveform equalization processing. 
[0003]The basic technique of a multi-carrier transmission methodFor 
exampleBingham and J.A.C.Multicarrier Modulation for Data Transmission:An Idea 
Whose Time Has Comeand IEEECommu. It is describing at Mag.vol.28no.5and pp.5- 
14 and May 1990. 

[0004]By the wayto adopt a multi-carrier transmission method and perform digital 
radio transmissionthe measure to the quality degradation of a radio transmission 
line is required. Information data is error-correcting-code-ized by adding two or 
more redundant data for error corrections to two or more information datawhen 
generating a transmission block signal in the transmitting side by the former as an 
example of this measureWhen reproducing information data from the block signal 
received in the receiver on the other handit is made to perform error correction 
decoding processing. 

[0005]It is possible to correct a transmission error and to reproduce transmission 
data correctly by doing in this wayif the occurrences of this transmission error are 
within the limits of the error correction capability which a system has even if a 
transmission error occurs to the data of a receiving block signal. 
[0006]Howeverin order to cope with remarkable degradation of transmission line 
qualityand the increase in the importance of transmission data and to heighten 
error correction capability furtherit is necessary to make the redundant data for 
error corrections increase. Howeverin order to make the redundant data for error 
corrections increasethe data number of a block must be increasedor the number 
of information data must be reducedand the part must be assigned to the 
redundant data for error corrections. Since the transmission band width of the 
multi-carrier is specifiedrealization is difficult for increasing the data number of 1 
blockreducing the number of information data on the other hand invites decline in 
transmission efficiencyand it is not preferred. 
[0007] 

[Problem(s) to be Solved by the Invention]When heightening error correction 
capabilityhe is trying to increase the redundant data for error corrections in the 
conventional multi carrier transmission system as mentioned above. Howeverif the 
redundant data for error corrections is increaseddecline in the transmission 
efficiency of information data will be caused. 

[0008]This invention was made paying attention to the above-mentioned 
situationand after desired error correction capability was acquired and that 1st 
purpose holds transmission efficiency by thiswithout increasing the redundant data 
for error correctionsit is providing the multi-carrier transmission device which 
made quality information transmission possible. 

[0009]The 2nd purpose of this inventionwithout increasing the number of 
redundant data for error correctionsAfter different error correction capability 
according to the importance of transmitted dataetc. was demonstrated and this 



holds transmission efficiencyit is providing the multi carrier transmission system 
which can transmit specific information to high quality furtherand its transmission 
equipment. 
[0010] 

[Means for Solving the Problem]In order to attain the 1st purposethis invention is 
between transmission and receptionadds redundant data for control of a known 
plural series to information data of a plural seriesand generates a transmission 
block signalln a multi-carrier transmission device which performs data 
communications between sending sets which generate a transmitting multi-carrier 
signal and transmit to a transmission line by changing this transmission block 
signal into a signal on a time-axis from a signal on a frequency axisA transmitting 
multi-carrier signal transmitted via a transmission line from the above-mentioned 
sending set is receivedA receiving block signal regeneration means for reproducing 
a receiving block signaland an orthogonal transformation means for changing into a 
signal on a frequency axis a receiving block signal reproduced by this receiving 
block signal regeneration means from a signal on a time-axislt has an error 
correction decoding means to perform an error correction based on the above- 
mentioned redundant data for control. And in this error correction decoding 
meansreceiving redundant data for control is reproduced from a receiving block 
signal on a frequency axis obtained by the above-mentioned orthogonal 
transformation meanslt is made to perform error correction decoding processing 
to a receiving block signal on the above-mentioned frequency axis based on this 
reproduced receiving redundant data for control. 

[001 1]That isgenerally with a multi carrier transmission systema pilot signal for a 
block synchronization is transmitted to a receiving set from a sending set using 
arbitrary frequency. In order to prevent interference to other systems in an end of 
a transmission bandhe is trying to transmit a null signalwithout transmitting 
information data. A multi-carrier transmission device of this invention is between 
transmission and reception like these pilot signals and null signalsand performs 
error correction decoding processing of information data in a receiving block signal 
using known redundant data for control. 

[0012]Thereforeit becomes possible according to transmission equipment of this 
invention to perform error correction decoding processing using the existing 
redundant data for controllt becomes possible to heighten error correction 
capabilitywithout getting it blockedwithout newly adding redundant data for error 
correctionsand transmitting it by thisand reducing transmission efficiency. 
[001 3]A multi-carrier transmission device of this inventionBlock synchronous 
timing is extracted based on difference information of receiving redundant data for 
control reproduced by an error correction decoding meansand known transmitting 
redundant data for control corresponding to this receiving redundant data for 
controlAccording to this extracted block synchronous timingit is made to 
reproduce a receiving block signal. 

[0014]Namelyaccording to the multi-carrier transmission device of this inventionit 
becomes possible to judge whether a block synchronization is established from a 



state of an error of receiving redundant data for control detected in the case of 
error correction decoding processinglt becomes possible to extract block 
synchronous timing based on this decision result. Thereforecompared with a case 
of the former which extracts a pilot signal for a block synchronization from a 
receiving multi-carrier signalfor example using a band-pass filterand establishes a 
block synchronizationit becomes possible to make a band-pass filter 
unnecessaryandtherebyan easy miniaturization of an equipment configuration can 
be realized. 

[001 5]If average value of the above-mentioned difference information is calculated 
and block synchronous timing is extracted based on this average valueDifference 
informationi.e.a timing extractionwill be equalized covering a receiving block signal 
of a plural seriesand it becomes possible for this to remove influence of a 
temporary transmission errorand to raise accuracy of timing extraction. 
[001 6]Difference information of reproduced receiving redundant data for 
controland known transmitting redundant data for control corresponding to this 
receiving redundant data for controlBy extracting receiving block timingusing 
selectively a pilot signal for a block synchronization extracted with a band-pass 
filterFor examplea synchronization can be established at comparatively high speed 
based on a pilot signal for a block synchronization extracted with a band-pass 
filter at the time of a receiving standupand it becomes possible toalways 
[ constant ] perform stable synchronization holding operation on the other hand 
using difference information. 

[0017]On the other handa multi carrier transmission system of this inventionThe 
1st transmission block signal that is between transmission and receptionadded the 
1st transmitting redundant data for control of a known plural series to the 1st 
information data of a plural series firstand was constituted in a transmitting side 
devicelt changes into a signal on a time-axis from a signal on a frequency axis by 
the 1 st inverse-orthogonal-transformation meansand after carrying out the 
parallel serial conversion of the 1st transmission block signal on this time-axisit 
adds to the 2nd information data series of a plural series. And are between 
transmission and receptionadd the 2nd transmitting redundant data for control of a 
known plural series to the 2nd information data series of this plural seriesand the 
2nd transmission block signal is generatedThis 2nd transmission block signal is 
changed into a signal on a time-axis from a signal on a frequency axis by the 2nd 
inverse-orthogonal-transformation meansa transmitting multi-carrier signal is 
generatedand it sends out to a transmission line. 

[0018]On the other handin a receiving side devicereceive a transmitting multi- 
carrier signal transmitted via a transmission line from a transmitting side 
deviceand the 2nd receiving block signal is reproducedThis 2nd reproduced 
receiving block signal is changed into a signal on a frequency axis from a signal on 
a time-axis by the 2nd orthogonal transformation meansThe 2nd receiving 
redundant data for control of a plural series is reproduced from the 2nd receiving 
block signal on this frequency axisand the 2nd error correction decoding means 
performs error correction decoding processing to the 2nd receiving block signal on 



a frequency axis based on this 2nd reproduced receiving redundant data for 
control. And out of the 2nd [ after / this / error correction decoding was carried 
out ] receiving block signal. The 1st receiving block signal that extracted the 1st 
receiving block signal corresponding to a transmission block signal of the above 
Istchanged this into a parallel signaland was changed into this parallel signal is 
changed into a signal on a frequency axis from a signal on a time-axisThe 1st 
receiving redundant data for control is reproduced from the 1st receiving block 
signal on a frequency axis obtained by this 1st orthogonal transformation 
meansand it is made to perform error correction decoding processing to the 1st 
receiving block signal on the above-mentioned frequency axis based on this 1st 
reproduced receiving redundant data for control. 

[0019]That isin a transmitting side deviceafter inverse orthogonal transformation 
of the 1st information data is first carried out with the 1st redundant data for 
controlit is changed into an in-series signaland with the 2nd redundant data for 
controlinverse orthogonal transformation of the 2nd information data that includes 
this in-series signal continuously is carried outand it is transmitted. On the other 
handin a receiving side deviceafter orthogonal transformation of the 2nd 
information data of the above is carried outerror correction decoding is carried out 
based on the 2nd known redundant data for controlAfter orthogonal transformation 
of the 1st information data is furthermore extracted and carried out from the 2nd 
information data after this error correction decodingerror correction decoding is 
carried out based on the 1st known redundant data for control. 
[0020]That isafter two steps of inverse orthogonal transformation are performed 
to the 1st information data at the transmitting sideit will be transmittedand in 
response to two steps of orthogonal transformationand error correction decoding 
processingit will be reproduced by a receiver. 

[0021]Thereforedata with high importance is transmitted as the 1st information 
data like [ when transmitting picture image datafor example ] control data showing 
a motion of data and an image equivalent to a dc componentlf common data of 
data equivalent to a high frequency componentetc. is transmitted as the 2nd 
information dataAlso in the state where transmission line quality deterioratedit 
becomes possible to reproduce control data showing a motion of data and an 
image equivalent to a dc component with importance high at leastand fault it 
becomes impossible for an image to completely reproduce by this can be 
prevented. 

[0022]As mentioned aboveat the transmitting sideperform two steps of inverse 
orthogonal transformationand the 1st information data is transmittedAnd a multi- 
carrier transmission device of a receiver used with a multi carrier transmission 
system which performs two steps of orthogonal transformationand error 
correction decoding processingand is reproduced by a receiverlt has a feedback 
means which changes into an in-series signal the 1st information data of a plural 
series by which error correction decoding was carried out by the 1st error 
correction decoding meansand is given to the 2nd error correction decoding 
means with the 2nd known redundant data for controlBased on an in-series signal 



of the 1st information data and the 2nd known redundant data for control which 
are given from this feedback meansit is characterized by performing error 
correction decoding processing again to the 2nd receiving block signal on a 
frequency axis obtained by the 2nd orthogonal transformation means of the above. 
[0023]According to this devicethe 1st information data by which the error 
correction was carried out by the 1st error correction decoding meansit will be fed 
back to the 2nd error correction decoding means as known information dataand 
error correction decoding processing will be again performed based on the 1 st 
information data after the above-mentioned error correction in this 2nd error 
correction decoding means. For this reasoneven if an error corrects by that 1st 
error correction processing and it does not go out in the 2nd error correction 
decoding meansit becomes possible to correct an error which corrected and did 
not go out [ above-mentioned ] by error correction decoding processing for the 
second time using right information fed back from an error correction decoding 
means of the above 1st. Thereforeerror correction capability can be heightened 
further. 

[0024]Furthermorein a transmitting side devicethis invention is between the 1st 
information signal block of a plural seriesand transmission and reception 
firstcompounds the 1st redundancy-signals block of a known plural series based 
on the signal synthesizing technique of a Chinese remainder theoremand outputs 
the 1st transmitting composite signal block of one series. And are between the 
2nd information signal block of a plural series including this 1st transmitting 
composite signal blockand transmission and receptionand based on the signal 
synthesizing technique of a Chinese remainder theoremcompound the 2nd 
redundancy-signals block of a known plural seriesand the 2nd transmitting 
composite signal block of one series is outputtedA transmitting multi-carrier signal 
according to this 2nd transmitting composite signal block is generatedand it sends 
out to a transmission line. 

[0025]In a receiving side devicea transmitting multi-carrier signal transmitted via a 
transmission line from said transmitting side device is receivedThe 2nd receiving 
composite signal block corresponding to said 2nd transmitting composite signal 
block is reproducedThis 2nd reproduced receiving composite signal block is 
decomposed into the 2nd signal block of a plural series based on the signal 
decomposition technique of a Chinese remainder theoremError correction 
decoding processing is performed based on said 2nd known redundancy-signals 
block to the 2nd signal block of this plural seriesand the 2nd information signal 
block of a plural series is outputted. And the 1st receiving composite signal block 
corresponding to said 1st transmitting composite signal block among the 2nd 
information signal block of this plural serieslt decomposes into the 1st signal block 
of a plural series based on the signal decomposition technique of a Chinese 
remainder theoremerror correction decoding processing is performed based on 
said 1st known redundancy-signals block to the 1st signal block of this plural 
seriesand the 1st information signal block of a plural series was reproduced. 
[0026]Thereforeaccording to this inventionan information signal block and a 



redundancy-signals blockEven when expressed with a polynomial with a coefficient 
on not a polynomial with a coefficient on complex number field but finite fieldthe 
same error correction effect can be acquired by performing signal synthesizing 
data processing and signal decomposition data processing by a Chinese remainder 
theorem. 
[0027] 

[Embodiment of the Invention] 

(A 1st embodiment) In order that this embodiment may not give interference to 
other systemsWhen you are trying for the transmission equipment of the 
transmitting side to transmit a null signal in the both-ends portion of the 
transmission band of a self-systemin the transmission equipment of a receiverit is 
made to perform error correction decoding processing of a receiving block signal 
after the Fourier transform using the above-mentioned known null signal. 
[0028]Hereafterthis embodiment is described with reference to drawings. While 
considering it as N= 8 multi-carriers hereit is between transmission and 
receptioninserts a 2T=4 piece null signal in two both-ends portions of a 
transmission band at a time as known redundant data for controland explains as 
what adopts a QPSK method as a modulation method further. 
[0029]The transmission equipment of the transmitting side is constituted as 
follows first. Drawing 1 is a circuit block figure showing the important section 
composition. In the figurethe information data aO of the binary of four pieces - a3 
are inputted into the error correcting code machine (COD) 1 1. The error 
correcting code machine 1 1 is what performs error correcting codeHzed 
processing using the Hamming code (84) based on a Hamming code (73)The 
above-mentioned information data aO - a3 are error-correcting-code — ization- 
calculated with the four redundant data a4 for error corrections - a7and the eight 
coding data cO - c7 which were obtained by this are outputted to the mapping 
circuit (MAP) 12. The mapping circuit 12 maps the above-mentioned coding data 
cO - c7 in the phase position of QPSK on a complex planeand supplies four QPSK 
modulating signals Xk (k- 2345) acquired by this mapping to the inverse discrete 
Fourier transform machine (IDFT) 13. 

[0030]The inverse discrete Fourier transform machine 13 changes into the signal 
on a time-axis the transmission block signal which consists of the four above- 
mentioned transmit information signals Xk (k= 2345)the four null signals X0 
generated from the redundancy-signals generator which is not illustratedX1X6and 
X7 from the signal on a frequency axis, namely [Equation 1] 

[0031 ]It comes out and the signal series xi (i = 01 — 7) expressed is generated. 
Howeverit is omega=exp (-j2 pi/8). 

[0032]Thereforein the inverse discrete Fourier transform machine 13eight 
baseband frequency signals modulated by eight signals which consist of 
information signals and null signalsrespectively are generated. 
[0033]After this eight baseband frequency signal is changed into an in-series 



signal from a parallel signal with the parallel-serial-conversion machine (P/S) 14it 
is changed into an analog signal by the digital to analog converter (DAC) 15. And in 
the frequency converter 16after upconverting is carried out to the multi-carrier 
signal which is mixed with the transmitting station part oscillation signal generated 
from the local oscillator (LO) 1 7and has a predetermined radio frequencyit is 
transmitted to a radio transmission line from the antenna which is not illustrated. 
The spectrum of the transmission signal transmitted to drawing 3 by this radio 
transmission line is shown. 

[0034]On the other handtransmission equipment of a receiver is constituted as 
follows. Drawing 2 is a circuit block figure showing the important section 
composition. In the figureafter being received by antenna which is not illustrateda 
multi-carrier signal which came via a radio transmission line is mixed with a 
receiving station part oscillation signal generated from the local oscillator (LO) 22 
with the frequency converter 21 and a down convert is carried out to a baseband 
signal. This receiving baseband signal is changed into a digital signal with the 
analog-to-digital conversion machine (ADC) 23. This receiving baseband signal 
contained the error ei (i= 01 — 7) under influence of interference generated on a 
radio transmission linenoiseetc.and is vO. +v1 z H + — It is expressed +v7 z~ 7 . 
Howevervi =xi+ei (i= 01 — 7) 
It comes out. 

[0035]This receiving baseband signal is changed into eight parallel signals by the 
serial parallel converter (S/P) 24and vi (i= 01 — 7) is inputted into it by the 
discrete Fourier transform device (DFT) 25 of N pointi.e. eight pointsas one signal 
block. The discrete Fourier transform device 25 changes the eight above- 
mentioned receiving block signals from on a time-axis on a frequency axis. 
namely[Equation 2] 

[0036]It comes out and the signal series Vk (k = 01 — 7) expressed is generated. 
Howeverit is omega=exp (-j2 pi/8). 

[0037]This receiving block signal Vk (k - 01 — 7) is inputted into the error 
correction decoder (DEC0) 26 in order to correct the above-mentioned error. The 
error correction decoder 26 uses that the null signal V0 included in the receiving 
block signal Vk (k = 01 — 7)V1V6and V7 are knownThe original information data 
X2X3X4and X5 are presumed from the above-mentioned receiving block signal Vk 
containing a transmission error (k= 01 — 7). 

[0038]Presumption of this receipt information data X2X3X4and X5 is performed as 
follows by a spectrum estimating method using structure of discrete Fourier 
transform. A principle of a spectrum estimating methodFor exampleR.E.BIahutit is 
stated to "Algebraic Methods for Signal Processing and Communications 
Coding"Springer-Verlagand 1992.This technique is applied in this embodiment. 
[0039]That isif Ek is made into the Fourier transform of ei in a frequency domainit 
is Vk =Xk+Ek (k = 01—7). 

****** is materialized. Heresince it is a modulating signal of a known null signal 



between the transmitting side and a receiverXOXI X6and X7 are Ek =Vk -Xk(s) (k = 
0167). 

****** — things are made. 

[0040]Heresuppose that an error added in a radio transmission line is two or less 
pieces. A position which was [ at this time ] mistakeni.e.i at the time of e(i) !=0is 
made into i1 and i2and it is error position polynomial lambda(x) lambda(x) = (1- 
xomega' 1 ) (1 -xomega' 2 ) =lambda0 A definition is given like +Iambda1 x+lambda 2x 2 . 
Howeverit is lambdaO =1. 

[0041 ]At this timeit is inverse discrete Fourier transform of a coefficient vector 
(lambda Olambda 1 lambda 2) of lambda(x)[Equation 3] 



[0042]It becomes. 

[0043]That isit is set to lambdai =0 to i=ih at the time of ei !=0 (h= 12— tt<=2). 
Thereforeit is lambdai ei =0 (i= 01 — 7) to all the i. 

It becomes. If this is expressed with the Fourier transform[Equation 4] 

[0044]Because it is a next door and lambdaO =1 [Equation 5] 

[0045]It is expressed in writing. However<i-k> 8 expresses the surplus which 
divided i-k by eighti.e.a cyclic code. 

[0046]That islambda Olambda land lambda 2 become settled based on known Ek (k 
= 0167). And the remaining Ek (k = 2345) can be calculated based on this. That 
isEk (k = 2345) can be calculated from the two errors eiand it is Xk =Vk -Ek (k = 
01~7). 

** et al. and the right transmit modulation signal Xk (k = 01 — 7) are renewable. 
[0047]The inside of the transmit modulation signal Xk (k = 01 — 7) reproduced by 
the error correction decoder 26 as mentioned aboveThe information data X2 - X5 
are inputted into the demapping circuit (DMAP) 27and they are recovered to the 
eight binary data bO - b7 herethe informationi.e.the QPSK modulating signalof a 
phase position on a complex plane. And this binary data bO - b7 are inputted into 
an error correction decoder (DECDan error correction decoding operation is 
performed here using the known redundant data a4 for error corrections - 
a7andtherebythe original information data aO - a3 are reproduced. 
[0048]That isan error which was not able to be corrected with the error correction 
decoder 26 of the 1st above-mentioned step will be corrected in the error 
correction decoder 28 of the 2nd stepif the error number is within the limits of 
error correction capability which a Hamming code (84) has. 
[0049]On the other handin a system concerning this embodimenttransmission 
equipment of the transmitting side performs inverse discrete Fourier transform 
processingand transmission equipment of a receiver is performing discrete Fourier 
transform processing. The inverse discrete Fourier transform processing and the 



discrete Fourier transform processing are block processingsand unless right block 
timing performs discrete Fourier transform processing by a receiverthey cannot 
reproduce a transmission signal. 

[0050]Soin transmission equipment of a receiver concerning this 
embodimentreceiving block timing is extracted as follows. Namelyif a transmission 
error sets to ei =0 (i= 01 — 7) when reproducing the null signal Xk (k = 0167) in 
transmission equipment of a receiverSet to Ek =0 (k = 0167) when having received 
a signal to right timingthe null signal Vk (k = 0167) after discrete Fourier transform 
becomes equal to the known control signal Xk (k = 0167). 
[0051]Thenit can be judged by observing the null signal Vk (k = 0167) after 
discrete Fourier transformand supervising whether the difference Ek (k = 0167) 
with the known null signal Xk (k = 0167) is 0 whether receiving block timing is the 
right. For examplesince 1 block comprises eight signalsa signal is reproduced to 
eight kinds of timingeach difference Ek (k = 0167) is observedand a case where it 
is the closest to 0 is chosen as right receiving block timing. 

[0052]Namelyas shown in drawing 2 in the controller (CONT) 33each difference Ek 
(k= 0167) is supervisedand phase shift quantity of the phase converter (PS) 32 is 
controlled in the direction in which each above-mentioned difference Ek (k = 0167) 
approaches zero according to the monitored result. And variable control of the 
phase of sampling clocks generated from the clock generation machine (CLK) 31 
by this was carried outand the analog-to-digital conversion machine 23 is given. 
The phase converter 32 is constituted by delay device of a multi tapetc. 
[0053]Howeverwhen the transmission error ei (i= 01 — 7) exists in an input 
signaleven if it has received to right block timingthe difference Ek (k = 0167) is not 
set to zero. Thenin two or more continuous receiving blocksthe difference Ek (k = 
0167) is detectedrespectivelyand the average value is calculated. And that value 
carries out variable control of the phase of sampling clocks in the direction used 
as the minimum based on this average value. By doing in this wayextraction 
precision of receiving block timing in case a transmission error exists can be 
raised. 

[0054]By this embodimentchange into the parallel signal vi (i= 01 — 7) a receiving 
baseband signal by which multi-carrier transmission was carried out for every 
block from transmission equipment of the transmitting side in transmission 
equipment of a receiver as mentioned aboveand it inputs into the discrete Fourier 
transform device 25It inputs into the error correction decoder 26after changing 
into the signal Vk (k= 01 — 7) on a frequency axis by this discrete Fourier 
transform device 25. And the four null signals X0X1X6and X7 are between 
transmission and receptionand he is trying to presume the receipt information data 
X2X3X4and X5 from the above-mentioned receiving block signal Vk in this error 
correction decoder 26 using being known (k = 01 — 7). 

[0055]Thereforeeven if an error arises in a transmission signal under the influence 
of interferencenoiseetc. on the above-mentioned radio transmission linelf the error 
number is less than two per blockan error can be corrected using the four known 
null signals X0X1X6and X7and the right receipt information data X2X3X4and X5 



can be reproduced. 

[0056]According to this embodimenterror correction decoding processing which 
used the redundant data a4 for error corrections - a7 with the error correction 
decoder 28 further after error correction processing which used the above- 
mentioned null signal is performed. For this reasonit becomes possible to correct 
an error which was not able to be corrected by an error correction using the 
above-mentioned null signal by error correction decoding processing using the 
above-mentioned redundant data a4 for error corrections - a7andtherebyerror 
correction capability of a device can be heightened. That iserror correction 
capability can be heightenedwithout getting it blockedwithout newly adding 
redundant data for error correctionsand reducing transmission efficiency. 
[0057]Since a null signal is inserted in a continuous position (6701) in a block 
signal which consists of cyclic codeserror correction decoding data processing 
using a null signal can be performed comparatively easily. 
[0058]He is trying to extract receiving block timing by this embodiment 
furthermore using information acquired in a process in which right receipt 
information data is presumed in the error correction decoder 26. Namelythe 
difference Ek (k = Oand 16 and 7) of the received null signal Vk (k= 0167) and the 
known null signal Xk (k= 0167) is detectedVariable control of the phase of sampling 
clocks for A/D conversions is carried out with the controller 33 and the phase 
converter 32 in order to bring this difference close to 0. 
[0059]It becomes unnecessary thereforeto be able to establish a block 
synchronization using a null signal for interference preventionand totransmit a pilot 
signal for a block synchronization from transmission equipment of the transmitting 
side as a result. For this reasonit becomes possible to use an insertion point of 
the above-mentioned pilot signal for transmission of information 
dataandtherebytransmission efficiency of information data can be raised. In 
transmission equipment of a receiversince a PLL circuit etc. which perform a 
band-pass filter which extracts the above-mentioned pilot signaland timing 
extraction become unnecessarythe easy miniaturization of the part circuitry can 
be carried out. 

[0060]Furthermorecover two or more receiving blocksdetect the difference Ek (k = 
0167) of the received null signal Vk (k= 0167) and the known null signal Xk (k= 
0167) by this embodimentrespectivelyand that average value is calculatedSince it 
is made to carry out variable control of the phase of sampling clocks in order to 
bring this average value close to Oextraction precision of receiving block timing in 
case a transmission error exists can be raised. 

[0061](A 2nd embodiment) A 2nd embodiment of this inventionlnformation data 
which it is going to transmit is divided into two hierarchies who consist of 
expedited datas with high importanceand other general dataAre between 
transmission and reception about these expedited datas and general data at the 
transmitting sideand with known redundant data for controlhierarchize by inverse 
discrete Fourier transform of 2 stage constitutionand it transmitsAnd error 
correction decoding [ which were hierarchized / above-mentioned / an expedited 



data and general data ] using discrete Fourier transform and known redundant data 
for control of 2 stage constitution is performedand it is made to reproduce by a 
receiverrespectively. 

[0062]That isin a multi-carrier transmission device of the transmitting sidean 
expedited data is first changed into a signal on a time-axis with the 1 st step of 
inverse discrete Fourier transform machine with a pilot signal as control dataand 
the 1st transmission block signal is generated. And after changing this 1st 
transmission block signal into an in-series signalinclude in one of two or more 
general data seriesand it changes into a signal on a time-axis with the 2nd step of 
inverse discrete Fourier transform machine with a null signalThe 2nd transmission 
block signal that one expedited data of a transmission block signal of the above 
1st distributed to each block of plurality of general dataand was inserted in it by 
this is generatedand it transmits. 

[0063]On the other handin a multi-carrier transmission device of a receiverafter 
changing into a signal the 2nd block signal that received first on a frequency axis 
by the 1st step of discrete Fourier transform deviceerror correction processing is 
carried out with the 1st step of error correction decoder using a known null 
signaland a general data signal sequence is reproduced. And after changing a block 
signal of [ 1st ] this general data signal sequence into a parallel signalit changes 
into a signal on a frequency axis by the 2nd step of discrete Fourier transform 
deviceln the 2nd step of error correction decodererror correction processing of 
this changed signal is carried out using a known pilot signaland an expedited-data 
signal is reproduced. 

[0064]Hereafterthis embodiment is described with reference to drawings. Like a 
1st embodiment described previously also herewhile considering it as N= 8 multi- 
carriersit is between transmission and receptioninserts a 2T=4 piece null signal in 
two both-ends portions of a transmission band at a time as known redundant data 
for controland explains as what adopts a QPSK method as a modulation method 
further. 

[0065]Transmission equipment of the transmitting side is constituted as follows 
first. Drawing 4 is a circuit block figure showing the important section composition. 
A graphic display of a mapping circuit which outputs a QPSK modulating signal of 
an expedited data and general data in the figure is omitted. 
[0066]In the figurethe priority information data Yk (k= 2345) outputted from a 
mapping circuit which is not illustrated is inputted into the 1st step of inverse 
discrete Fourier transform machine (IDFTy) 41. Control data which expresses a 
motion of data and an image which expresses a dc component of the video 
information datafor example as the above-mentioned priority information data Yk 
(k= 2345) is applied. 

[0067]The 1st step of inverse discrete Fourier transform machine 41 The four 
above-mentioned transmit information signals Yk (k= 2345)A transmission block 
signal which consists of the four pilot signals YO generated from a redundancy- 
signals generator which is not illustratedYl Y6and Y7 is changed into a signal on a 
time-axis from a signal on a frequency axis. Thereforefrom the inverse discrete 



Fourier transform machine 41 the 1st transmission block signal of baseband 
frequency which consists of the four priority information signals yk and (k= 2345) 
the four pilot signals y0y1y6and y7 is outputted. After this 1st transmission block 
signal is changed into an in-series signal from a parallel signal with the parallel- 
serial-conversion machine (P/S) 42it is inputted into the 2nd step of inverse 
discrete Fourier transform machine (IDFTx) 43 with the general information data 
X3 of three seriesX4and X5. 

[0068]The 2nd step of this inverse discrete Fourier transform machine 43 An in- 
series signal of a transmission block signal of the above 1stA transmission block 
signal which consists of the general information data X3 of three seriesX4X5and 
the four null signals XO generated from a redundancy-signals generator which is 
not illustratedX1X6 and X7 is changed into a signal on a time-axis from a signal on 
a frequency axis. Thereforefrom the 2nd step of inverse discrete Fourier transform 
machine 43. The 2nd transmission block signal of baseband frequency with which 
one of the transmission block signal yO of the above 1st - y7 signals was inserted 
in the general information signal x3x4x5 and the null signal x0x1x6and x7 is 
outputted. 

[0069] Drawing 6 shows composition of the 2nd transmission block signal that is an 
input to the above-mentioned inverse discrete Fourier transform machine 43. 
Namelyinside of a transmission block signal of Xm and n (m= 01 — 7n= 01 — 7) 
which consist of a general information signal and a null signalThe signal yO of a 
head of the 1st transmission block signal is inserted in the block BO of n= Oand the 
2nd signal y1 of the 1st transmission block signal is inserted in the block B1 of n= 
1. Each signal y2 3rd after the 1st transmission block signaly3 — y7 are inserted in 
each block B-2 of the 2nd transmission block signalB3 — B7 one by one like the 
followingrespectively. Thereforethe eight signals yk (k= 01 — 7) of the 1st 
transmission block signal will be distributed and inserted in eight blocks Bn (n= 01- 
-7) of the 2nd transmission block signal. 

[0070]After this 2nd transmission block signal Bn (n= 01 — 7) is changed into a 
signal on a time-axis with the inverse discrete Fourier transform machine 43 and 
is further changed into an in-series signal with the parallel-serial-conversion 
machine (P/S) 44it is changed into an analog signal by the digital to analog 
converter (DAC) 45. And in the frequency converter 46after upconverting is 
carried out to a multi-carrier signal which is mixed with a transmitting station part 
oscillation signal generated from the local oscillator (LO) 47and has a 
predetermined radio frequencyit is transmitted to a radio transmission line from an 
antenna which is not illustrated. 

[0071]Spectrum of a transmission signal transmitted to drawing 7 by this radio 
transmission line is shown. In f2 of multi-carrier frequency fO - f7y0 - y7 are 
transmitted for each signal of the 1st transmission block signal so that clearly 
from this figure. 

[0072]On the other handa multi-carrier transmission device of a receiver is 
constituted as follows. Drawing 5 is a circuit block figure showing the important 
section composition. In the figureafter being received by antenna which is not 



illustrateda multi-carrier signal which came via a radio transmission line is mixed 
with a receiving station part oscillation signal generated from the local oscillator 
(LO) 52 with the frequency converter 51 and a down convert is carried out to a 
baseband signal. This receiving baseband signal is changed into a digital signal with 
the analog-to-digital conversion machine (ADC) 53. This receiving baseband signal 
vm and n (m= 01 — In- 01 — 7)It has a relation of vmn =xmn+emand n (m= 01 — 7n= 
01 — 7) including the error em under influence of interference generated on a radio 
transmission linenoiseetc.and n (m= 01 — 7n= 01 — 7). 

[0073]This receiving baseband signal vm and n (m= 01 — 7n= 01 — 7)It is changed 
into n= 01 — a parallel signal that consists of eight signals for every seven by the 
serial parallel converter (S/P) 54and this is inputted into the discrete Fourier 
transform device (DFTx) 55 of the 1st step as 2nd receiving block signal. For 
examplein n= Ovm and n (m= 01 — 7n= 0) are inputted into the discrete Fourier 
transform device 55and vm and n (m= 01 — 7n= 1) are inputted into the discrete 
Fourier transform device 55 in n= 1. The block signal vm and n (m= 01 — 7n= 23 — 
7) are inputted into the discrete Fourier transform device 55 one by one in order 
of n= 2and 3 — 7 like the following. 

[0074]The discrete Fourier transform device 55 of the 1st step changes the eight 
signal from on a time-axis on a frequency axiswhenever 1 block of a receiving 
block signal of the above 2nd is inputted. And eight signals of this frequency 
domain are inputted into the error correction decoder (DECx) 56 of the 1st step. 
[0075]one block is inputted into this error correction decoder 56 of the 1st step - 
- alike — that eight signal Vmthe null signal Vm of the n (m= 01 — 7n= 01 — 7)and n 
(m= Oand 16 and 7.) The general information data Xm and n (m= 234 and 5n= 01 — 
7) are presumed using n= Oand 1 — 7 being known. Presumption of this general 
information data Xm and n (m= 234 and 5n= 01 — 7) is performed by a spectrum 
estimating method which used structure of discrete Fourier transform like a 1st 
embodiment. 

[0076]Namelywhen a block of n= 0 is inputted first. Inside of the eight difference 
information Exmn=Vmn -Xmand n (m = 01 — 7n = 0)The four null signals Xm and n 
(m = 016 and 7n = 0) are between transmission and receptionand since it is a 
known modulating signalfour corresponding Exm(s) and n (m = 016 and 7n = 0) are 
known. If it is two or less errors added in a radio transmission line herethe two 
errors exm and 0 are receivedlt can ask for the remaining Exm and n (m = 016 and 
7n = 0) with the error correction decoder 56 based on thisand the right modulating 
signal Xm and n (m = 01 — 7n = 0) can be reproduced from Xmn =Vm.n -Exmand n 
(m = 01— 7n = 0). 

[0077] About each block of n= 1~7reproduction of the right modulating signal Xm 
and n (m = 01 — 7n = 12 — 7) is similarly performed using the known null signal Xm 
and n (m = 016 and 7n = 12 — 7) in the error correction decoder 56 in order. 
[0078]NowthenXm and n (m = 2n = 01 — 7) constitute an in-series signal of the 1st 
receiving block data containing priority information data the modulating signal Xm 
of each reproduced blockand among n (m = 01 — 7n = 01 — 7). After this in-series 
signal is changed into the parallel signal wn (n= 01 — 7) with the serial parallel 



converter (S/P) 57it is inputted into the discrete Fourier transform device (DFTY) 
58 of the 2nd step. Herethe receiving block signal wn (n= 01 — 7) of the above 1st 
becomes the thing having contained the error en (n = 01 — 7)when an error is not 
able to be corrected with said error correction decoder 56 of the 1 st step. 
[0079]The discrete Fourier transform device 58 of the 2nd step changes into a 
signal on [ from a time-axis ] a frequency axis the 1st receiving block signal wn 
(n= 01 — 7) inputted into the above-mentioned parallel. And the 1st receiving block 
signal Wn (n= 01 — 7) of this frequency domain is inputted into the error correction 
decoder (DECy) 59 of the 2nd step. This error correction decoder 59 of the 2nd 
step like said error correction decoder 56 of the 1st stepWhenever one block 
signal is inputtedthe error correction of the priority information data Y2Y3Y4and 
Y5 is presumed and carried out using the pilot signal WO of the eight signal Wn (n= 
01— 7)W1W6and W7 being known. 

[0080]Thereforeif an error contained in the 1st receiving block signal is two or less 
piecesthis error will be corrected and the right priority information data 
Y2Y3Y4and Y5 will be reproduced. 

[0081]That isin this embodimenttwo error corrections will be performed by the 
error correction decoder 56 of the 1st stepand the error correction decoder 59 of 
the 2nd step the priority information data Y2Y3Y4and Y5. Thereforeerror 
correction capability is heightened compared with a case where one error 
correction is performed. 

[0082]For exampleas first shown in drawing 8 (a)when an error number contained 
in each block of the 2nd receiving block signal is two or lessthis error is altogether 
corrected by error correction processing in the error correction decoder 56 of the 
1st step. For this reasonas for priority information dataright data is reproduced 
also for general information data. 

[0083]On the other handas shown in drawing 8 (b)when there is a block containing 
three or more errorsthis block cannot be corrected in the error correction 
decoder 56 of the 1st step. For this reasongeneral information data of the block 
concerned is not reproduced correctly. Howeversince data which contains an error 
among eight priority information data will be two or less pieces when the number 
of blocks containing three or more errors described previously is two or lessthis 
error is corrected by the error correction decoder 59 of the 2nd step. For this 
reasonpriority information data is reproduced correctly. 

[0084]As shown in drawing 8 (c)when there are the three or more block counts 
containing three or more errorsin the error correction decoder 56 of the 1st stepit 
cannot correct in the error correction decoder 59 of the 2nd step. 
[0085]On the other handin this embodimentreceiving block timing in transmission 
equipment of a receiver is extracted as follows. Namelyin the error correction 
decoder 56 of the 1st step. In the general information data Xm and a course of 
presumption of n (m= 234 and 5n= 01 — 7)The 2nd receiving block signal Vmthe 
null signal Vm of the n (m= 01— 7n= 01— 7)and n (m= 016 and 7n= 01— 7)The 
corresponding known null signal Xmthe difference Exm with n (nrF 016 and 7n= 01- 
-7)and n (m= 016 and 7n= 01 — 7) are detected. 



[0086]Similarly in the error correction decoder 59 of the 2nd step. In a course of 
presumption of the priority information data Yn (n= 2345)The difference Eyn (n= 
0167) of the pilot signal Wn (n= 0167) of the 1st receiving block signal Wn (n= 01 — 
7) and the corresponding known pilot signal Yn (n= 0167) is detected. And these 
detected difference Exmn (m= 016 and 7n= 01 — 7)and Eyn (n= 0167) are inputted 
into the controller (CONT) 63. 

[0087]Supervising a value of each above-mentioned difference Exmnand Eynthe 
controller 63 carries out variable control of the phase shift quantity of the phase 
converter (PS) 62 so that it may bring these difference values close to 
Orespectivelyand it changes a phase of sampling clocks generated from the clock 
generation machine (CLK) 63 by this. When carrying out variable control of the 
above-mentioned phase shift quantitythe controller 63 calculates average value of 
the difference value Exm in two or more blocksnand Eynrespectivelyand controls 
phase shift quantity based on this average value. 

[0088]In [ as mentioned above ] a multi-carrier transmission device of the 
transmitting side at a 2nd embodimentThe priority information data Yk (k= 2345) is 
changed into a modulating signal on a time-axis with the 1st step of inverse 
discrete Fourier transform machine 41 with the pilot signal Yk (k= 0167)After 
changing this modulating signal into an in-series signalit includes in the general 
information data row Xk (k= 345)and changes and transmits to a modulating signal 
on a time-axis with the 2nd step of inverse discrete Fourier transform machine 43 
with the null signal Xk (k= 0167). 

[0089]In a multi-carrier transmission device of a receiverAfter changing a 
receiving block signal into a signal on a frequency axis by the 1st step of discrete 
Fourier transform device 55 firstcarry out error correction decoding using the 
known null signal Xk (k= 0167) with the error correction decoder 56and the general 
information data row Xk (k= 2345) is reproducedNextit is this general information 
data row Xk. The inner (k= 2345) data row X2 is changed into a parallel signal. 
After changing into a signal on a frequency axis by the 2nd step of discrete 
Fourier transform device 58he carries out error correction decoding using the 
known pilot signal Yk (k= 0167) with the error correction decoder 59and is trying 
to reproduce the priority information data row Yk (k= 2345). 

[0090]Thereforeaccording to this 2nd embodimentalthough one error correction is 
reproduced like [ information data / common ] said 1st embodimentabout priority 
information data with high importanceit is reproduced in response to two error 
corrections. For this reasonerror correction capability over priority information 
data can be heightenedand even when transmission line quality deteriorates by 
thisat least about priority information datait becomes possible to reproduce 
correctly. Since each of each above-mentioned error correction decoding 
processings is performed using a null signal and a pilot signal which have already 
been used for interference preventionit is not necessary to add redundant data for 
error corrections separatelyandtherebytransmission efficiency can be held highly. 
[0091]Since receiving block timing is controlled using the difference information 
Exm of an input signal acquired in process of the above-mentioned error 



correction decoding processingand a known null signalnand Eyn according to this 
embodimentFor control of receiving block timingit becomes unnecessary to add 
redundant data of its exclusive usesuch as a pilot signalandtherebytransmission 
efficiency of information can be raised. Since a band-pass filter for extracting a 
pilot signal in transmission equipment of a receiveretc. can be made 
unnecessaryalso when carrying out the easy miniaturization of the circuitrythere is 
a big effect. 

[0092]Since average value of the difference value [ in / for control of the above- 
mentioned receiving block timing / two or more blocks ] Exmnand Eyn is 
calculatedrespectively and it is carrying out based on this average valueinfluence 
of a transmission error is reduced and stable timing control can be realized. 
[0093](A 3rd embodiment) A 3rd embodiment of this inventionWhen controlling 
receiving block timingdifference information acquired by ************** and 
timing information detected based on a pilot signal included in a receiving multi- 
carrier signal using a band-pass filter etc. are used selectively. 
[0094] Drawing 9 is a circuit block figure showing important section composition of 
a multi-carrier transmission device of a receiver concerning this 3rd embodiment. 
In the figureidentical codes are given to said drawing 2 and identical partsand 
detailed explanation is omitted. 

[0095]In the error correction decoder 26in a process in which information data is 
presumedthe null signal Vk (k = 0167) after discrete Fourier transformThe 
difference Ek (k = 0167) with the corresponding known null signal Xk (k = 0167) is 
detectedand this difference Ek (k = 0167) is inputted into the controller 36. 
[0096]This transmission equipment is provided with the band-pass filters 340~34i 
equivalent to the number of these pilot signals in order to extract a pilot signal for 
a block synchronization out of a receiving multi-carrier signal. A pilot signal 
extracted with these band-pass filters 340-34i is inputted into PLL circuits 3501- 
35irespectively. In PLL circuits 350~35ia gap of receiving block timing is detected 
from a code pattern of the above-mentioned pilot signal. And gap information on 
this detected timing is inputted into the above-mentioned controller 36. 
[0097]The controller 36 controls phase quantity of the phase converter 32 based 
on gap information on receiving block timing detected in above-mentioned PLL 
circuits 350-35ifor example at the time of a receiving standupandtherebycarries 
out variable control of the phase of sampling timing. On the other handat the time 
of regular after a standupphase quantity of the phase converter 32 is controlled 
based on difference information outputted from the above-mentioned error 
correction decoder 26andtherebyvariable control of the phase of sampling timing is 
carried out. When performing timing control based on the above-mentioned 
difference informationaverage value of ********** detected with two or more 
blocks is used. 

[0098]With constituting in this wayat the time of a receiving standupa receiving 
block synchronization can be established to inside of a short timeandon the other 
handalways [ constant ]comparatively stable timing control can be performed. 
[0099](A 4th embodiment) A 4th embodiment of this invention develops said 2nd 



embodiment further. Namelyalthough information data was divided into two kinds 
such as priority information data and general information dataand these are 
hierarchized to two steps and transmitted in a 2nd embodimentln this 3rd 
embodimentinformation data is divided into three kinds such as the 1st priority 
information datathe 2nd priority information dataand general information dataand 
these are hierarchized to a three-stage and transmitted. 

[0100] Drawing 10 is a circuit block figure showing important section composition 
of a multi-carrier transmission device of the transmitting side concerning this 4th 
embodiment. In the figureidentical codes are given to said drawing 4 and identical 
partsand detailed explanation is omitted. 

[0101]3 sets of circuits where transmission equipment of this embodiment 
consists of an inverse discrete Fourier transform machine and a parallel-serial- 
conversion machine are connected to concatenation. In the 1st step of the inverse 
discrete Fourier transform machine 48 and the parallel-serial-conversion machine 
49. The most important 1st priority information data Zk (k= 2345) is changed into a 
signal on a time-axis with the pilot signal Zk (k= 0167)After the 1st transmission 
block signal generated by this was changed into an in-series signal with the 
parallel-serial-conversion machine 49Nextit is inputted into the 2nd step of 
inverse discrete Fourier transform machine 41 with the pilot signal Yk (k= 0167) in 
a form added to the 2nd important expedited data Yk (k= 345). 
[0102]In the 2nd step of this inverse discrete Fourier transform machine 41the 
2nd priority information data to which a transmission block signal of the above 1st 
was added is changed into a signal on a time-axis with a pilot signalandtherebythe 
2nd transmission block signal is generated. And after this 2nd transmission block 
signal was changed into an in-series signal with the parallel-serial-conversion 
machine 42It is inputted into the 3rd step of inverse discrete Fourier transform 
machine 43 with the null signal Xk (k= 0167) in a form added to the general 
information data Xk (k= 345)and is changed into the 3rd transmission block signal 
on a time-axis here. 

[0103]Although not illustratedtransmission equipment of a receiver corresponding 
to such transmitting side transmission equipment serves as composition of having 
connected to concatenation 3 sets of circuits which consist of serial parallel 
convertersdiscrete Fourier transform devicesand error correction decoders which 
were shown in drawing 5 and the processing is the same as processing described 
by a 2nd embodiment. 

[0104]With such a systeminformation data can be divided into three kinds such as 
the most important 1st priority information datathe 2nd priority information data 
important for the nextand other general information dataand these can be 
hierarchized and transmitted to a three-stage. And error correction decoding 
processing using a known null signal and a pilot signal is performed for every block 
signal of each hierarchyError correction capability of the 1 st priority information 
data and the 2nd priority information data can be heightened without reducing 
transmission capacity without [ that is] this completely adding the new redundant 
data for error corrections. 



[01 05] Although a 4th embodiment described above explained a case where 
hierarchized these data to a three-stage and information data was transmitted by 
dividing into three according to importancelnformation data may be divided into 
four or more arbitrary kinds according to importanceand it may constitute so that 
these data may be hierarchized and transmitted to four or more steps. 
[0106](A 5th embodiment) When a 5th embodiment of this invention performs 
composition/decomposition of a hierarchical signal by 2 stage constitution like a 
2nd embodiment described previouslyit is a case where it is expressed with a 
polynomial in which an expedited datageneral dataand redundant data have a 
coefficient on finite field. 

[0107] Drawing 1 1 and drawing 12 are the circuit block figures showing important 
section composition of transmission equipment of the transmitting sideand 
transmission equipment of a receiver concerning this 5th 

embodimentrespectivelyand show a case where 5 bytes and redundant data were 
2 bytesand a symbolic language is 7 bytes information data which it is going to 
transmit. 1 byte is 8 bits and the above-mentioned information data and redundant 
data are expressed with a polynomial with a coefficient on finite field GF (2 3 ). 
[01 08] Although transmission equipment shown in above-mentioned drawing 1 1 and 
drawing 12 transmits two hierarchies' information data with the signal 
synthesizing/cracking unit of 2 stage constitutionoperation of the signal 
synthesizing / signal decomposition per step is first explained using drawing 13 
and drawing 14 . 

[0109]In a signal synthesizing device shown in drawing 13 1 byte (N1N2 — N5 =1) of 
each information data of five series is expressed in the transmitting side as 
Ak1n(X)Ak2n(X)— Ak5and n(X)And 1 byte (NO =1) of each redundant data of two 
series and (N6 =1) shall be expressed as Ak0n(X)Ak6and n(X)respectively. If these 
information data and redundant data are expressed with a polynomial^ will become 
a zero-order polynomial as follows. 

[0110]Ak0n(X)s =ak0n Akland n(X). = akin Ak2n(X) =ak2n Ak3n(X) =ak3n Ak4n(X) 
=ak4n Ak5n(X) =ak5n Ak6and n(X) =ak6n — heredefine the following polynomials 
as an example. 

fO(X) =X-1f1(X) = X-alpha f2(X) = X-alpha 2 f3(X) = X-alpha 3 f4(X) = X-alpha 4 f5(X) 
= X-alpha 5 f6(X) = X-alpha 6 — howeverfO(X)f 1 (X)— f6(X) are assigned to each of 
alpha 3 +alpha+1=0the alpha 7 =7 above-mentioned information and each redundant 
data Ak0n(X)Ak1n(X) — Ak6and n(X)Based on a Chinese remainder theoremit 
compounds by the composing device CPk as followsand 7 bytes of symbolic 
language Bk and n(X) are generated. This generated symbolic language Bk and n(X) 
serve as a signal block from the composing device CPkand are outputted. 
[Equation 6] 

[01 1 1]HoweverF (X) =f0(X) f1(X) — It is f6(X) F (X) / fi(X) **1mod fi(X) i=01 — 
6Hi(X) **Gi(X) Akin(X)mod fi(X) i=0and 1—6. 

[01 12]The Chinese remainder theorem is indicated in detailfor example to 



literature M.R.SchroederNumber Theory in Science and Communicationand 
Springer-Verlag. 

[01 13]On the other handby a receiverin the signal cracking unit shown in drawing 
14the operation based on a Chinese remainder theorem is performed by the 
resolver DCPk to the symbolic language Bk and n(X) by which the received input 
was carried outandtherebya signal block is decomposed as follows. 
As for Akin(X) **Bkn(X)mod fi(X) i= 01 — the six symbolic languages Bkand n(X)7 
bytes of 5 bytes and the number of redundant data of the number of information 
data are 2 bytes among those. For this reasonin error correction decoder DECkl 
byte of error correction is possible. The principle is explained below. 
[01 14]If a position of an error added in a transmission line is temporarily set to i 
now and a size is set to muthe error Ek and n(X) will be expressed with a 
polynomial of Ek and n(X) =muX'and a receiving word will serve as Vkn(X) 
=Bkn(X)+Ekand n(X). Hereredundant data for signal synthesizing in the transmitting 
side is AkOn(X) =ak0n Ak6n(X) =ak6and nas stated previouslyand this is known in a 
receiver. For this reasonthe receiving word Vk and a surplus which broke n(X) by 
fO(X) and f6(X)It is Rk0n(X)s =muRk6n(X) =muX 6i From DkOn(X) =Rk0n(X) -AkOn(X) 
=muDk0n(X) =Rk0n(X) -AkOand n(X) =muX 6i the position i of an error and size mu 
become settledandtherebyl byte of error correction is made. It depends for error 
correction capability per step on a redundant byte's number of series. For this 
reasonmore information data which an error generated can be corrected by 
increasing the number of series of redundant data. 

[0115]Based on the above explanationoperation of a signal synthesizing device of 
2 stage constitution and a signal cracking unit continuously shown in drawing 1 1 
and drawing 12 is explained. Firstin drawing 1 1 by signal synthesizing machine 
CP 1 the input data A100(X) — A16and 0(X) are compounded as k= 1andthereby7 
bytes of symbolic language B1 and 0(X) are generated. 2 bytes of A1 1 0(X) — A1 5 
and information data in which a priority of 5 bytes of 0(X) is highthe A1 
[ remaining ]00(X)A16and 0(X) of the above-mentioned input data A100(X) — 
A16and 0(X) are redundant data. Nextthe symbolic language B1 and 0(X) which 
were outputted from above-mentioned signal synthesizing machine CP1It is 
compounded by the 2nd step of signal synthesizing machine CPO with the common 
information data AO with a low priority26(X) — A056(X) and 2 bytes of redundant 
data A006(X)A06and 6(X). At this timethe symbolic language B1 and 0(X) are B1 
and 0(X) =A01 0(X)+A01 1 (X) X+. — It is expressed +A016(X) X 6 . 
[01 16]Namelyin the 2nd step of signal synthesizing machine CPOFirstamong [ AO ] 
the 1st step of outputs of signal synthesizing machine CP1 A050(X)and the 
redundant data A000(X)A06 and 0(X) are compoundedand 10(X)the common 
information data A020(X) and — the symbolic language BO that is 7 bytesand 0(X) 
are generated. Nextamong [ AO ] outputs of signal synthesizing machine 
CP1A051(X)and the redundant data A001(X)A06 and 1(X) are compoundedand 
11(X)the common information data A021(X) and — the symbolic language BO that 
is 7 bytesand 1(X) are generated. A01and 6(X) are compounded similarly hereafter 
with a byte to whom A01 and 2(X) which were outputted from signal synthesizing 



machine CP1 — general information dataand redundant data 

correspondrespectivelyandas a result7 bytes of symbolic language B02(X) — BOand 
6(X) are generated. That isit becomes BOO(X) — a symbolic language to which a 
total of 49 bytes of BO and 6(X) are transmitted. 

[01 17]On the other handin a device of a receiverit mistakes in the symbolic 
language BO and n(X) which were transmitted from a device of the above- 
mentioned transmitting side on a transmission lineEO and n(X) are added to 
themand the following symbolic languages V0 and n(X) are received. 
In V0n(X) =B0n(X)+E0n(X) n= 01 — a signal cracking unit shown in drawing 12 when 
it does so sixsignal decomposition and error correction decoding processing are 
performed as follows. That isAOO and 0(X) which signal decomposition of 7 bytes 
of V0 and 0(X) is first carried out by the 1st step of signal resolver DCPOand 
consist of 1 byte respectively — A06and 0(X) are generated. And in error 
correction decoder DECOerror correction decoding processing of this decomposed 
symbolic language A000(X) — A06and 0(X) is carried out based on 2 bytes of known 
redundant data A000(X)A06and 0(X). For this reasonthis error is corrected when 1 
byte of A06and 0(X) is mistakenthe above A000(X) — . That is1-byte correction is 
performed to 7 bytes of V0 and 0(X). 

[01 18]Similarly hereafter also about each of V01(X)— VOand 6(X). After signal 
decomposition is carried out by the 1st step of signal resolver DCPOin error 
correction decoder DECObased on 2 bytes of known redundant dataerror 
correction decoding processing is carried out andtherebyl byte of error correction 
is performed respectively. 

[01 19]Nextthe information data AO outputted from the 1st above-mentioned step 
of error correction decoder DEC010(X)~ A01and 6(X)A010(X)— A01and 6(X) are 
inputted into the 2nd step of signal resolver DCP1 as B1 and 0(X) among A020(X)- 
-A026(X)— A050(X)— A05and 6(X). Herethe above B1 and 0(X) are B1 and 0(X) 
=A010(X)+A01 1(X) X+. -- It is expressed +A016(X) X 6 . 

[0120]In signal resolver DCPUhe above B1 and 0(X) are decomposed by remainder 
arithmeticand A10 and 0(X) which consist of 1 byte respectively — A16and 0(X) are 
generated. And in error correction decoder DECIas for this decomposed symbolic 
language A100(X) — A16and 0(X)error correction decoding processing is performed 
based on 2 bytes of known redundant data A100(X)A1 6and 0(X). For this 
reasonthis error is corrected when 1 byte of A16and 0(X) is mistakenthe above 
A100(X) — . That is 1 -byte correction is performed. 

[0121]As mentioned aboveaccording to the device of the 2 above-mentioned 
stage constitutiona total of two error corrections will be performed by the 1 st step 
of error correction decoder DECOand the 2nd step of error correction decoder 
DECIand the priority information data A1 10(X) — A15and 0(X) followlf information 
data with importance high as the above-mentioned priority information data like a 
dc component of a video signal or a low-frequency component is transmittedtwo 
error corrections can be performed to information data with such high 
importanceandtherebyeffective high hierarchization transmission of error 
correction capability can be performed. 



[0122]By what signal synthesizing and signal decomposition based on a Chinese 
remainder theorem are performed for in each signal synthesizing machine and each 
signal resolver even when expressed with a polynomial in which information data 
and redundant data have a coefficient on finite field GF (2 3 ). Signal synthesizing 
and signal decomposition are realizable like a case where inverse orthogonal 
transformation and orthogonal transformation are used. 

[0123](A 6th embodiment) A 6th embodiment of this invention divides priority 
information data into the 1st priority information data constellation and the 2nd 
priority information data constellation while dividing information data into two 
hierarchies who consist of priority information data and general information data. 
And these [ 1st ] and each 2nd priority information data constellation are 
compounded with redundant data with the 1st step of signal synthesizing machine 
which becomes independentrespectivelyEach of that synthetic output is inputted 
into the 2nd step of signal synthesizing machinesignal synthesizing is carried out 
to a general information data row and redundant dataand it is made to carry out 
multi-carrier transmission of the synthetic output. 

[0124]After the 1st step of signal decomposition tree decomposes the reception 
back in transmission equipment of a receiver with itan error correction decoding 
tree performs an error correctionan input-signal sequence corresponding to the 
above 1st and the 2nd priority information data was decomposed by the 2nd step 
of 1 stand 2nd signal resolvers among the outputrespectively — after error 
correction decoding is carried out and the above 1 st and the 2nd priority 
information data are reproduced. And these 1st and 2nd reproduced priority 
information data is returned to the 1 st above-mentioned step of error correction 
decoder with redundant dataand it is made to make error correction decoding 
processing for the second time to the above-mentioned receiving word perform to 
the 1 st step of this error correction decoder. 

[0125]Also in this 6th embodimentlike said 5th embodiments bytes and redundant 
data shall be 2 bytesa symbolic language shall be 7 bytes information data which it 
is going to transmitand 1 byte shall be 8 bitsand the above-mentioned information 
data and redundant data explain as what is expressed with a polynomial with a 
coefficient on finite field GF (2 3 ). 

[0126] Drawing 15 and drawing 16 are important section lineblock diagrams of a 
multi-carrier transmission device of the transmitting side and important section 
lineblock diagrams of a multi-carrier transmission device of a receiver concerning 
this 6th embodimentrespectively. In the figureidentical codes are given to said 
drawing 1 1 and drawing 12 and identical parts. 

[0127]As a signal synthesizing device first formed in a multi-carrier transmission 
device of the transmitting side is shown in drawing 1 5 the 1st step comprises signal 
synthesizing machine CPof ** 1st land signal synthesizing machine CPof ** 2nd 
2and the 2nd step is constituted by one signal synthesizing machine CPO. 
[0128]Among thesein the 1st step of signal synthesizing machine CPof** 1st 1. 
Signal synthesizing is carried out to 5 bytes of the 1st information data A1 with a 
high priority 10(X)— the redundant data A1 that is 2 bytes00(X)A1 6and 0(X)and 



A15and 0(X) turn into the symbolic language B1 and 0(X) which consist of 7 bytes 
of in-series signaland are outputted. In the 1st step of signal synthesizing machine 
CPof ** 2nd 2. Signal synthesizing is carried out to 5 bytes of the 2nd information 
data A2 with a high priority 1 0(X) — the redundant data A2 that is 2 
bytes00(X)A26and 0(X)and A25and 0(X) turn into symbolic-language B-2 and 0(X) 
which consist of 7 bytes of in-series signaland are outputted. Signal synthesizing 
processing in the above 1st and the 2nd signal synthesizing machine CPIand CP2 
is performed based on a Chinese remainder theorem. 

[0129]And these signal synthesizing machine CPIthe symbolic language B1 
outputted from CP20(X)B-2and 0(X) are inputted into the 2nd step of signal 
synthesizing machine CPO. These symbolic languages B10(X)B-2and 0(X)B10(X) 
=A010(X)+A01 1(X) X+ — +A016(X) X 6 B-2 and 0(X) =A050(X)+A051 (X) X+ — It is 
expressed like +A056(X) X 6 . 

[0130]When the above-mentioned symbolic language B10(X)B-2and 0(X) are 
inputtedin the 2nd step of signal synthesizing machine CPO. Among each above- 
mentioned symbolic language B10(X)B~2and 0(X)first the 1st byte of signal block 
A010(X)A05and 0(X)Signal synthesizing is carried out with A040(X)3 bytes of 
general information data AO inputted separately20(X) — 2 bytes of redundant data 
A00 and 0(X)A06and 0(X)andas a result7 bytes of symbolic language BO and 0(X) 
are outputted. 

[0131]Nextamong each above-mentioned symbolic language B10(X)B~2and 0(X) 
the 2nd byte of signal block A01 1(X)A05and 1(X)Signal synthesizing is carried out 
with A041(X)3 bytes of general information data AO inputted separately21 (X) — 2 
bytes of redundant data A00 and 1(X)A06and 1(X)andas a result7 bytes of 
symbolic language BO and 1(X) are outputted. 

[0132]Similarly hereafter each signal block after the 3rd byte of each above- 
mentioned symbolic language B10(X)B~2and 0(X)It is compounded with a signal 
block to which it corresponds after the 3rd byte of general information data and 
redundant datarespectivelyand as a resultit becomes 7 bytes of symbolic language 
B02(X) — BOand 6(X)respectivelyand is outputted. Thereforefrom the 2nd step of 
signal synthesizing machine CP0B00(X)B01 (X) — a total of 49 bytes of symbolic 
language that consists of BO and 6(X) are outputted eventually. 
[0133]On the other handa signal cracking unit formed in a multi-carrier 
transmission device of a receiverAs shown in drawing 16 the 1st step comprises 
signal resolver DCPO and error correction decoder DECOand the 2nd step 
comprises signal resolver DCPof** 1st1 and error correction decoder DECIand 
signal resolver DCPof ** 2nd2 and error correction decoder DEC2. 
[0134]In a multi-carrier transmission device of a receiverit mistakes in the 
symbolic language BO and n(X) which were transmitted from transmission 
equipment of the above-mentioned transmitting side on a transmission lineEO and 
n(X) are added to themand the following symbolic languages VO and n(X) are 
received. 

VOn(X) =B0n(X)+E0n(X) n=01and — if it does so sixin the above-mentioned signal 
cracking unitsignal decomposition and error correction decoding processing will be 



performed as follows. That is7 bytes of receiving word VOthe symbolic language AO 
which signal decomposition of 0(X) is carried out based on a Chinese remainder 
theorem by the 1 st step of signal resolver DCPOand consists of 1 byte 
respectivelyOO(X) — A06and 0(X) are generated first. And this decomposed 
symbolic language A000(X) — A06 and the receipt information data AO of 
0(X)s10(X) — A05and 0(X)In error correction decoder DECOerror correction 
decoding processing is carried out based on 2 bytes of known redundant data 
A000(X)A06and 0(X). For this reasonthis error is corrected when 1 byte of A05and 
0(X) is mistakenthe above A010(X) — . That is1-byte correction is performed to 7 
bytes of VO and 0(X). 

[0135]Similarly hereafter also about each of V01(X)~ VOand 6(X). After signal 
decomposition is carried out by the 1st step of signal resolver DCPOin error 
correction decoder DECObased on 2 bytes of known redundant dataerror 
correction decoding processing is carried out andtherebyl byte of error correction 
is performed respectively. 

[0136]Nextthe information data AO outputted from the 1st above-mentioned step 
of error correction decoder DEC010(X)— A01 and 6(X)Inside of A020(X)— A026(X)~ 
-A050(X)— A056(X)A010(X)— A016(X) and A050(X)— AOSand 6(X) are inputted 
into the 2nd step of the 1st and the 2nd signal resolver DCPIand DCP2 as 
B10(X)B-2and 0(X)respectively. The above B10(X)B-2and 0(X) 
hererespectivelyBIO(X) =A010(X)+A01 1 (X) X+ — +A016(X) X 6 B-2 and 
0(X)=A050(X)+A051(X) X+ — It is expressed +A056(X) X 6 . 

[0137]In signal resolver DCPof ** 1st1the above B1 and 0(X) are decomposed by 
remainder arithmeticand A10 and 0(X) which consist of 1 byte respectively — 
A16and 0(X) are generated. And this decomposed symbolic language A100(X) — the 
information data A1 of A16and 0(X)s10(X) — A15and 0(X)In error correction 
decoder DEC1 error correction decoding processing is performed based on 2 bytes 
of known redundant data A100(X)A16and 0(X). For this reasonthis error is 
corrected when 1 byte of A1 Sand 0(X) is mistakenthe above A110(X) — . That is1- 
byte correction is performed. 

[0138]On the other handby signal resolver DCPof** 2nd2above-mentioned B-2 
and 0(X) are decomposed by remainder arithmeticand A20 and 0(X) which consist 
of 1 byte respectively — A26and 0(X) are generated. And this decomposed 
symbolic language A200(X)— the information data A2 of A26and 0(X)s10(X)— 
A25and 0(X)In error correction decoder DEC2error correction decoding processing 
is performed based on 2 bytes of known redundant data A200(X)A26and 0(X). 
Thereforethis error is corrected even when 1 byte of A25and 0(X) is mistakenthe 
above A210(X)-- 

[0139]That isas for the 1st and 2nd priority information data constellationsa total 
of two error corrections will be performed by the 1st step of error correction 
decoder DECO and the 2nd step of error correction decoder DECIand 
DEC1 respectively. Thereforeif information data with importance high as the above 
1st and 2nd priority information data constellation like a dc component of a video 
signal or a low-frequency component is transmittedTwo error corrections can be 



performed to information data with such high importanceandtherebyeffective high 
hierarchization transmission of error correction capability can be performed. 
[0140]By the wayin this 6th embodimentas stated previouslyit is considered that 
the 2nd step of each error correction decoder DEC1 1st [ after the error 
correction was carried out by DEC2 ]and 2nd reproduction priority information 
data is known information datarespectivelyAfter changing into 7 bytes of in-series 
signal B10(X) 'B-2and 0(X) ' by signal resolver DCP1 and DCP2 with the known 
redundant data A100(X)A1 60(X)A200(X)A26and 0(X)Feedback is carried out to the 
1st step of said error correction decoder DECO. 

[0141]For this feedbacka signalling channel switching circuit for making 
reproduction information data and known redundant data after an error correction 
bypassand supplying an opposite direction signal resolver DCP1 and DCP2 is 
established in the 2nd step of each error correction decoder DEC land DEC2. To 
signal resolver DCP1 and DCP2. A signal synthesizing function for carrying out 
signal synthesizing of reproduction information data and known redundant data 
after the above-mentioned error correction reverse-supplied from above- 
mentioned error correction decoder DEC1 and DEC2changing them into an in- 
series signal from a parallel signaland carrying out feedback to the 1st step of 
error correction decoder DECO as known information is provided. 
[0142]Since it is such compositionwhenever 1 byte of priority information data is 
reproduced in the 2nd step of each error correction decoder DEC land DEC2this 
reproduced priority information dataWith redundant databypass error correction 
decoder DEC1 and DEC2 and it is returned to signal resolver DCP1 and 
DCP2After being changed into an in-series signal with the signal synthesizing 
function which this signal resolver DCP1 and DCP2 furthermore havefeedback is 
carried out the 1st step of error correction decoder DECO. 
[0143]That isfeedback of the reproduction priority information data 
A010(X)A05and 0(X) is first carried out to error correction decoder DECO as a 
total of 4 bytes of known redundant data with the known redundant data 
A000(X)A06and 0(X). And in error correction decoder DECOerror correction 
decoding processing of 7 bytes of receiving word VO and 0(X) is again carried out 
based on the above-mentioned known redundant data AO which is 4 
bytes00(X)A010(X)A050(X)A06and 0(X). Thereforecompared with a case where 
error correction decoding is carried out using 2 bytes of redundant dataan error 
correction of the receiving word VO and 0(X) will be performed by twice as many 
error correction capability as this. 

[0144]An error correction is again carried out similarly hereafter based on a total 
of 4 bytes of redundant data which consists of the receiving word V01(X) — 2 
bytes of information data that returned from the 2nd step of error correction 
decoder DECIand DEC2 also about VO and 6(X)respectivelyand 2 bytes of known 
redundant data. 

[0145]Thuspriority information data is divided into the 1st information data group 
and the 2nd information data group in this embodimentSince signal synthesizing is 
carried out to general information data and multi-carrier transmission is carried 



out by the 2nd step of signal synthesizing machine CPO after carrying out signal 
synthesizing of these priority information data constellations to redundant data by 
the 1st step of signal synthesizing machine CPIand CP2respectivelyEven when 
there is much amount of information of priority information datathis priority 
information data can be simultaneously transmitted with general information 
dataandmoreovererror correction capability high about each priority information 
data constellation can be demonstrated. 

[0146]After changing into an in-series signal the 2nd step of each error correction 
decoder DEC1 1st [ which were reproduced by DEC2 ]and 2nd priority information 
data constellations in transmission equipment of a receiverit returns to the 1st 
step of error correction decoder DECO with known redundant dataSince it is made 
to carry out error correction decoding of the receiving word VO and the n with 4 
bytes of redundant data again in the 1st step of this error correction decoder 
DECOan efficient error correction can be performed. 

[0147]The 2nd step of circuit shown in drawing 16 in a 6th embodiment of the 
above can also be constituted as follows. That isas shown in drawing 19 signal 
synthesizing machine CP is provided independently [ the signal resolver DCP ]and 
reproduction priority information data outputted from error correction decoder 
DEC1 and DEC2 is inputted into signal synthesizing machine CP with known 
redundant data. And feedback of the regenerative data changed into an in-series 
signal is carried out to the 1st step of error correction decoder DECO via the 
changeover switch SWa by this signal synthesizing machine CP. Also by such 
compositionan effect equivalent to a circuit in a 6th embodiment can be acquired. 
Switching control of the above-mentioned changeover switch SWa is performed by 
switching control signal generated from a timing control circuit which is not 
illustrated. 

[0148]Although a 6th embodiment described above explained priority information 
data about a case where these are transmitted as the same hierarchy's data by 
dividing into twoit is also possible to constitute so that priority information data 
may be divided or more into three and these may be transmitted as the same 
hierarchy's data. 

[0149](A 7th embodiment) A 7th embodiment of this invention is a modification 
sequence of a 6th embodiment of the aboveand shows composition in a case of 
being expressed with a polynomial in which information data and redundant data 
have a coefficient on complex number field. 

[0150]In a Chinese remainder theoremthe following polynomials are respectively 

defined to the four zero-order polynomials a0a1a2and a3 now. 

fO(X) =X-1f1(X) = X-omega f2(X) = X-omega 2 f3(X) = X-omega 3 however 

omega=exp (-j2 pi/4) 

It comes out. 

[0151]And B (X) is B(X) =b0 when the above-mentioned polynomial generates 
synthetic output B (X). It becomes +b1 X+b2 X 2 +b3 X 3 . howeverbO = 
(a0+a1+a2+a3) / 4b1. = (a0+omega" 1 a1+omega" 2 a2+omega" 3 a3) It is given with /4b2 
= (a0+omega" 2 a1+omega" 4 a2+omega" 6 a3) / 4b3 = (a0+omega" 3 a1 +omega" 6 a2+omega" 



9 a3) / 4. If this is expressed in procession[Equation 7] 

[0152]It becomes equal to an operation of a next door and inverse discrete Fourier 
transform (IDFT) of four points. 

[0153]On the contraryif remainder arithmetic decomposes the above-mentioned 
synthetic output B (X)aO =b0 +b1 +b2 +b3 a1. = bO +omega~ 1 b1 +omega~ 2 b2 
+omega~ 3 b3 a2 =b0 +omega~ 2 b1 +omega~ 4 b2 +omega~ 6 b3 a3 =b0 +omega" 3 b1 
+omega~ 6 b2 +omega~ 9 b3 is obtained. And it is if this relation is expressed in 
procession. [Equation 8] 

[0154]It becomes equal to the operation of a next door and discrete Fourier 
transform (DFT) of four points. 

[01 55]Thereforeif function fi(X)=X-omega j i-Oand 12 and 3 are defined as 
mentioned above by the case where input data is a complex number signalthe 
signal synthesizing operation by a Chinese remainder theorem will serve as the 
inverse discrete Fourier transform processingand the signal decomposition 
operation by a Chinese remainder theorem will serve as the discrete Fourier 
transform processing. 

[0156] Drawing 17 and drawing 18 show an example of a multi-carrier transmission 
device of the transmitting side constituted based on the above 
principlerespectivelyand a receiver. As a signal synthesizing device first formed in 
a multi-carrier transmission device of the transmitting side is shown in drawing 
1 7the 1st step comprises inverse discrete Fourier transform machine IDFTof** 
1st1and inverse discrete Fourier transform machine IDFTof** 2nd2and the 2nd 
step is constituted by one inverse discrete Fourier transform machine IDFTO. 
[0157]Among thesein the 1st step of inverse discrete Fourier transform machine 
IDFTof ** 1st1. Inverse discrete Fourier transform is carried out with 6 bytes of 
the 1st information data A1 with a high priorityl 0(X) — A16 and the redundant data 
A1 whose 0(X) is 2 bytes00(X)A1 7and 0(X)It becomes the symbolic language B1 
and 0(X) which consist of 8 bytes of in-series signaland is outputted. In the 1st 
step of inverse discrete Fourier transform machine IDFTof ** 2nd2. Inverse 
discrete Fourier transform is carried out with 6 bytes of the 2nd information data 
A2 with a high priorityl 0(X) — A26 and the redundant data A2 whose 0(X) is 2 
bytes00(X)A27and 0(X)It becomes symbolic-language B-2 and 0(X) which consist 
of 8 bytes of in-series signaland is outputted. 

[01 58] And the symbolic language B1 and 0(X) which were outputted from these 
inverse discrete Fourier transform machine IDFT1 and IDFT2B-2and 0(X) are 
inputted into the 2nd step of inverse discrete Fourier transform machine IDFTO. 
When these symbolic languages B10(X)B-2and 0(X) are inputtedin the 2nd step of 
inverse discrete Fourier transform machine IDFTO. Among each above-mentioned 
symbolic language B10(X)B-2and 0(X)first the 1st byte of signal block 
A010(X)A05and 0(X)Inverse discrete Fourier transform is carried out with 



A050(X)4 bytes of general information data AO inputted separately20(X) — 2 bytes 
of redundant data A00 and 0(X)A07and 0(X)andas a result8 bytes of symbolic 
language BO and 0(X) are outputted. 

[0159]Nextamong each above-mentioned symbolic language B10(X)B-2and 0(X) 
the 2nd byte of signal block A01 1 (X)A06and 1(X)Inverse discrete Fourier transform 
is carried out with A051(X)4 bytes of general information data AO inputted 
separately21(X)— 2 bytes of redundant data A00 and 1(X)A06and 1(X)andas a 
result8 bytes of symbolic language BO and 1(X) are outputted. 
[0160]Similarly hereafter each signal block after the 3rd byte of each above- 
mentioned symbolic language B10(X)B-2and 0(X)It is compounded with a signal 
block to which it corresponds after the 3rd byte of general information data and 
redundant datarespectivelyand as a resultit becomes 8 bytes of symbolic language 
B02(X) — BOand 7(X)respectivelyand is outputted. Thereforefrom the 2nd step of 
inverse discrete Fourier transform machine IDFT0B00(X)B01 (X) — a total of 64 
bytes of symbolic language that consists of BO and 7(X) are outputted eventually. 
[0161]On the other handa signal cracking unit formed in a multi-carrier 
transmission device of a receiverThe 1st discrete Fourier transform device DFT1 
and error correction decoder DECIas shown in drawing 18 the 1st step comprises 
discrete Fourier transform device DFTO and error correction decoder DECOand 
the 2nd steplt comprises 2nd discrete Fourier transform device DFT2 and error 
correction decoder DEC2. 

[0162]In a multi-carrier transmission device of a receiverit mistakes in the 
symbolic language BO and n(X) which were transmitted from transmission 
equipment of the above-mentioned transmitting side on a transmission lineEO and 
n(X) are added to themand the following symbolic languages VO and n(X) are 
received. 

VOn(X) =B0n(X)+E0n(X) n=01and — if it does so sevenin the above-mentioned 
signal cracking unitsignal decomposition and error correction decoding processing 
will be performed as follows. That is8 bytes of receiving word VOthe symbolic 
language AO which discrete Fourier of 0(X) is carried out by the 1 st step of 
discrete Fourier transform device DFTOand consists of 1 byte respectivelyOO(X) — 
A07and 0(X) are generated first. And this decomposed symbolic language AOOO(X)- 
-the information data AO of A07and 0(X)s10(X) — A06and 0(X)in error correction 
decoder DECOit is based on complex number operation based on 2 bytes of known 
redundant data A000(X)A07and 0(X) — error correction decoding processing is 
carried out. For this reasonthis error is corrected when 1 byte of A06and 0(X) is 
mistakenthe above A010(X) — . That is1-byte correction is performed to 8 bytes of 
VO and 0(X). 

[0163]Similarly hereafter also about each of V01(X)— VOand 7(X). After signal 
decomposition is carried out by the 1st step of discrete Fourier transform device 
DFTOin error correction decoder DECObased on 2 bytes of known redundant 
dataerror correction decoding processing is carried out andtherebyl byte of error 
correction is performed respectively. 

[0164]Nextthe information data AO outputted from the 1st above-mentioned step 



of error correction decoder DEC01 0(X) — A01 and 7(X)Inside of A020(X)— A027(X)- 
-A060(X)— A067(X)A010(X)— A017(X) and A060(X)— A06and 7(X) are inputted 
into the 2nd step of discrete Fourier transform device DFTHhe 1st and the 
2ndand DFT2 as B10(X)B-2and 0(X)respectively. In 1st discrete Fourier transform 
device DFTUhe above B1 and 0(X) are decomposed by discrete Fourier 
transformand A10 and 0(X) which consist of 1 byte respectively — A17and 0(X) are 
generated. And this decomposed symbolic language A100(X) — the information data 
A1 of A17and 0(X)s10(X)— A16and 0(X)In error correction decoder DEC1 error 
correction decoding processing is performed based on 2 bytes of known redundant 
data A100(X)A17and 0(X). For this reasonthis error is corrected when 1 byte of 
A16and 0(X) is mistakenthe above A1 10(X) — . That is1-byte correction is 
performed. 

[0165]On the other handby 2nd discrete Fourier transform device DFT2above- 
mentioned B-2 and 0(X) are decomposed by discrete Fourier transformand A20 
and 0(X) which consist of 1 byte respectively — A27and 0(X) are generated. And 
this decomposed symbolic language A200(X) — the information data A2 of A27and 
0(X)s10(X) — A26and 0(X)In error correction decoder DEC2error correction 
decoding processing is performed based on 2 bytes of known redundant data 
A100(X)A17and 0(X). Thereforethis error is corrected even when 1 byte of A26and 
0(X) is mistakenthe above A210(X)— . 

[0166]That isas for the 1st and 2nd priority information data constellationsa total 
of two error corrections will be performed by the 1 st step of error correction 
decoder DECO and the 2nd step of error correction decoder DEC land 
DEC1 respectively. Thereforeif information data with importance high as the above 
1st and 2nd priority information data constellation like a dc component of a video 
signal or a low-frequency component is transmittedTwo error corrections can be 
performed to information data with such high importanceandtherebyeffective high 
hierarchization transmission of error correction capability can be performed. 
[0167]By the waythe 2nd step of each error correction decoder DEC1 1st [ after 
the error correction was carried out by DEC2 like a 6th embodiment previously 
described also in this 7th embodiment ]and 2nd reproduction priority information 
dataAfter regarding it as known redundant datarespectively and changing into 8 
bytes of in-series signal B10(X) 'B-2and 0(X) ' by discrete Fourier transform 
device DFT1 and DFT2feedback is carried out to the 1st step of said error 
correction decoder DECO with known redundant data of two series. 
[0168]For this feedbacka signalling channel switching circuit for making 
reproduction information data and known redundant data after an error correction 
bypassand supplying an opposite direction discrete Fourier transform device DFT1 
and DFT2 is established in the 2nd step of each error correction decoder 
DECIand DEC2. To discrete Fourier transform device DFT1 and DFT2. 
Reproduction information data and known redundant data after the above- 
mentioned error correction reverse-supplied from above-mentioned error 
correction decoder DEC1 and DEC2After carrying out inverse discrete Fourier 
transforma signal synthesizing function for changing into an in-series signal from a 



parallel signaland carrying out feedback to the 1st step of error correction decoder 
DECO as known information is provided. 

[0169]Since it is such compositionwhenever 1 byte of priority information data is 
reproduced in the 2nd step of each error correction decoder DEC land DEC2this 
reproduced priority information dataWith redundant databypass error correction 
decoder DEC1 and DEC2 and it is returned to discrete Fourier transform device 
DFT1 and DFT2After inverse discrete Fourier transform is carried out by the 
inverse discrete Fourier transform function which this discrete Fourier transform 
device DFT1 and DFT2 furthermore have and being further changed into an in- 
series signalfeedback is carried out the 1st step of error correction decoder DECO. 
[0170]That isfeedback of the reproduction priority information data 
A010(X)A06and 0(X) is first carried out to error correction decoder DECO as a 
total of 4 bytes of known redundant data with the known redundant data 
A000(X)A07and 0(X). And in error correction decoder DECOerror correction 
decoding processing of 8 bytes of receiving word VO and 0(X) is again carried out 
based on the above-mentioned known redundant data AO which is 4 
bytesOO(X)A010(X)A060(X)A07and 0(X). Thereforecompared with a case where 
error correction decoding is carried out using 2 bytes of redundant dataan error 
correction of the receiving word VO and 0(X) will be performed by twice as many 
error correction capability as this. 

[0171]An error correction is again carried out similarly hereafter based on a total 
of 4 bytes of redundant data which consists of the receiving word V01(X) — 2 
bytes of information data that returned from the 2nd step of error correction 
decoder DECIand DEC2 also about VO and 7(X)respectivelyand 2 bytes of known 
redundant data. 

[0172]Thusin both these embodimentseven when information data and redundant 
data of a transmission object consist of complex number signalsHierarchized 
information data can be transmitted according to high error correction capability 
by using discrete Fourier transform device DFT as a signal resolverusing the 
inverse discrete Fourier transform machine IDFT as a signal synthesizing machine. 
Signal synthesizing and signal decomposition treatment can be performed at high 
speed by using a circuit called FFT in which high speed processing is possible as 
the inverse discrete Fourier transform machine IDFT and a discrete Fourier 
transform device DFT. 

[0173]After changing into an in-series signal the 2nd step of each error correction 
decoder DEC1 1st [ which were reproduced by DEC2 ]and 2nd priority information 
data constellations in transmission equipment of a receiverit returns to the 1st 
step of error correction decoder DECO with known redundant dataSince it is made 
to carry out error correction decoding of the receiving word VO and the n with 4 
bytes of redundant data again in the 1st step of this error correction decoder 
DECOan efficient error correction can be performed. 

[0174]Art of this embodiment can be applied to ODFM transmission systems which 
compound and carry out multi-carrier transmission of many modulating signals 
using inverse discrete Fourier transform as it is. For this reasonthis embodiment is 



very promising when realizing a digital television broadcasting system etc. which 
adopted an OFDM transmission system. 

[0175]The 2nd step of circuit shown in drawing 18 in a 7th embodiment of the 
above can also be constituted as follows. That isas shown in drawing 20 apart from 
discrete Fourier transform device DFTthe inverse discrete Fourier transform 
machine IDFT is formedand reproduction priority information data outputted from 
error correction decoder DEC1 and DEC2 is inputted into the inverse discrete 
Fourier transform machine IDFT with known redundant data. And feedback of the 
regenerative data which inverse discrete Fourier transform was carried out with 
this inverse discrete Fourier transform machine IDFTand was changed into an in- 
series signal is carried out to the 1st step of error correction decoder DECO via 
the changeover switch SWb. Also by such compositionan effect equivalent to a 
circuit in a 7th embodiment can be acquired. Switchover control of the above- 
mentioned changeover switch SWb is performed by switching control signal 
generated from a timing control circuit which is not illustrated. 
[0176]This invention is not limited to each above-mentioned embodimentand 
various modification is possible for it. For examplealthough a block signal of priority 
information data is inserted in a position in a block signal of general information 
data defined fixed beforehand and was transmitted in each 2nd thru/or 7th 
embodimentan insertion point may be changed for every block or two or more 
blocks of every. 

[0177]That isin a bidirectional transmission system which uses the same 
transmission line like a TDD systemone transmission equipment can measure an 
error rate for every career of a multi-carrier signal transmitted from transmission 
equipment of another side. Thereforebased on this measurement resultan insertion 
point of a transmission block signal of priority information data to a transmission 
block of general information data is set up and transmitted to a position 
corresponding to a low career of an error rate. If it does in this waythe 
transmission quality of priority information data can be held more highly. 
[01 78] Although it is between transmission and reception and its attention was paid 
to a null signal and a pilot signal as known redundant data for control in said each 
embodimentwhen the other signal is usedit may be made to perform error 
correction decoding processing and control of receiving block timing using this 
known signal. In additionwhen the existing redundant data for control currently 
transmitted for a certain purpose existsit may be made to perform error correction 
decoding processing and control of receiving block timing using this redundant 
data for control. 

[0179]About a number of bytes of priority information datageneral information 
dataand redundant dataand the number of careersit may be set as below. For 
exampleN= 1024 or more systems can be considered with a digital television 
broadcasting systemand N= 128and 256 and 512 can be considered with a wireless 
LAN system. 

[0180]Although error correction decoding processing was performed in each said 
2nd thru/or 7th embodiment using redundant data also to general information data 



as opposed to priority information dataFor examplein a system which performs 
multi-carrier transmission using a cable-transmission way which uses an optical 
fiber etc. as a transmission line. Since transmission line quality is generally 
gooderror correction decoding processing is not performed to general information 
databut it may be made to perform error correction decoding processing only to 
priority information data. 

[0181]In additionabout circuitry of each transmission equipment of the transmitting 
side and a receivera kind of transmission linea kind of information data which it is 
going to transmitthe number of seriesa kindnumber of redundant data for 
controletc.in the range which does not deviate from a gist of this inventionit 
changes variously and can carry out. 
[0182] 

[Effect of the Invention]As explained in full detail abovethe multi-carrier 
transmission device of this inventionA means to receive the transmitting multi- 
carrier signal transmitted via the transmission line from the sending setand to 
reproduce a receiving block signalln [ look like / the orthogonal transformation 
means changed into the signal on a frequency axis from the signal on a time-axis / 
the above-mentioned receiving block signalin addition have an error correction 
decoding means to be between transmission and reception and to perform an error 
correction based on the known redundant data for controland ] this error 
correction decoding meansThe receiving redundant data for control is reproduced 
from the receiving block signal on the frequency axis obtained by the above- 
mentioned orthogonal transformation meansand it is made to perform error 
correction decoding processing to the receiving block signal on the above- 
mentioned frequency axis based on this reproduced receiving redundant data for 
control. 

[0183]Thereforeaccording to the transmission equipment of this inventioneven if it 
did not make the redundant data for error corrections increaseafter it could 
acquire desired error correction capability and this holds transmission 
efficiencythe multi-carrier transmission device which made quality information 
transmission possible can be provided. 

[0184]In the multi carrier transmission system of this invention. According to a 
prioritydivide into plurality the information data which it is going to transmitand are 
between transmission and reception about these data at the transmitting sideand 
with known control databy the inverse-orthogonal-transformation means of two or 
more step compositionchange one by onehierarchize and it transmitsAnd while 
carrying out orthogonal transformation of two or more data hierarchized [ above- 
mentioned ] by the receiver one by one by the orthogonal transformation means of 
two or more step compositionit is between transmission and reception and is made 
to perform error correction decoding for every orthogonal transformation of such 
using the known redundant data for control. 

[0185]Thereforeaccording to the system of this inventioneven if it does not make 
the number of redundant data for error corrections increaseDifferent error 
correction capability according to the kind of information to transmit comes to be 



demonstratedand after this holds transmission efficiencythe multi carrier 
transmission system which can transmit specific information to high quality 
furtherand its transmission equipment can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit block figure showing the important section composition of 
the transmission equipment of the transmitting side concerning a 1st embodiment 
of this invention. 

[Drawing 2] The circuit block figure showing the important section composition of 
the transmission equipment of the receiver concerning a 1st embodiment of this 
invention. 

[Drawing 3] The figure showing the spectrum of the transmission signal transmitted 
between the transmission equipment shown in drawing 1 and drawing 2 . 
[Drawing 4] The circuit block figure showing the important section composition of 
the transmission equipment of the transmitting side concerning a 2nd embodiment 
of this invention. 

[Drawing 5] The circuit block figure showing the important section composition of 
the transmission equipment of the receiver concerning a 2nd embodiment of this 
invention. 

[Drawing 6] The figure showing the composition of the hierarchized transmission 
block signal which is acquired in the transmission equipment shown in drawing 4 . 
[Drawing 7] The figure showing the spectrum of the transmission signal transmitted 
between the transmission equipment shown in drawing 4 and drawing 5 . 
[Drawing 8] The figure for explaining the effect of the system of a 2nd embodiment. 
[Drawing 9] The circuit block figure showing the important section composition of 
the receiver transmission equipment concerning a 3rd embodiment of this 
invention. 

[Drawing 10] The circuit block figure showing the important section composition of 
the transmitting side transmission equipment concerning a 4th embodiment of this 
invention. 

[Drawing 1 1] The circuit block figure showing the important section composition of 
the transmitting side transmission equipment concerning a 5th embodiment of this 
invention. 

[Drawing 12] The circuit block figure showing the important section composition of 
the receiver transmission equipment concerning a 5th embodiment of this 
invention. 

[Drawing 13] The figure for using it for principle explanation of the signal 
synthesizing machine concerning a 5th embodiment. 

[Drawing 14] The figure for using it for principle explanation of the signal resolver 
concerning a 5th embodiment. 

[Drawing 1 5] The circuit block figure showing the important section composition of 



the transmitting side transmission equipment concerning a 6th embodiment of this 
invention. 

[Drawing 16] The circuit block figure showing the important section composition of 
the receiver transmission equipment concerning a 6th embodiment of this 
invention. 

[Drawing 1 7] The circuit block figure showing the important section composition of 
the transmitting side transmission equipment concerning a 7th embodiment of this 
invention. 

[Drawing 18] The circuit block figure showing the important section composition of 
the receiver transmission equipment concerning a 7th embodiment of this 
invention. 

[Drawing 19] The important section lineblock diagram showing the modification of 
the receiver transmission equipment concerning said 6th embodiment. 
[Drawing 20] The important section lineblock diagram showing the modification of 
the receiver transmission equipment concerning said 7th embodiment. 
[Description of Notations] 

1 1 — Error correcting code machine (COD) 

12 — Mapping circuit (MAP) 

1341434841 1412 — Inverse discrete Fourier transform machine (IDFT) 

14424449421422 — Parallel-serial-conversion machine (P/S) 

1545 — Digital to analog converter (DAC) 

1646 — Frequency converter for transmission 

1 747 — Local oscillator for transmission 

2151 — Frequency converter for reception 

2252 — Local oscillator for reception 

2353 — Analog-to-digital conversion machine (ADC) 

245457 — Serial parallel converter (S/P) 

255558 — Discrete Fourier transform device (DFT) 

26285659 — Error correction decoder (DEC) 

27 — Demapping circuit (DMAP) 

3161 — Clock generation machine (CLK) 

3262 — Phase converter (PS) 

3363 — Controller (CONT) 

CPOCPIand CP2 — signal synthesizing machine 

DCPODCPIand DCP2 — signal resolver 

DECODECIand DEC2 — Error correction decoder 

IDFTOIDFTIand IDFT2 — inverse discrete Fourier transform machine 

DFTODFTIand DFT2 — Discrete Fourier transform device 
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(57) [SKI] 

WH©«y piEiB*fl«»5n* <fe 3 u erne <t y e 

aaKHfrs^u*** y:r<s£?*i7c§{i^-xM'v k 
m^*7'w>zticmm*jv \ (i=o.i.-,7) k 

- U 5 T«»«l*±<Dfl»Vk ( k =0, 1, 

-,7) tc*»Lfc©5i*ynjEa»»2 6icA*j-r*o 

fi^xo , xi , X6 , X7 &m&p&?ma?&zz.£ 
fcfUJBLT. ±EM^py*itvk (k =o.i.-. 

7) !!r65Mlfll«T f -*X2 , X3 , X4 , X5 
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C©3S«7py*fl»*fflS«M* 
±©«#frSB3IM*±©«^KS«TSCiic*yi^ 

^iu^*+ u7*fli#*sj«r*amsaHMWi:» £© 

^*G£»^»***#«£**5l;fcaSflra»£©M-r 
C ©SWl^P y ^ll^SS ct y *ifcgf§7 

p y ^ft^^v *!BW±©«*jb*sj8«»i*±©fl»u: 
c ©ft££«#»ic * y » s ftfcjg«»tt±©g{s 7p 

y itie«^«ui£?t& •=> zmsmBsi»nomt9 ! - * * 

[§t*Jl 2 ] HuEgS y STIE«^#&K<fc y fuESlf?' 
Py*fI#frSBfe^**!lWB7E»^-*<i:* WISH 
H©lMWBK«5 r -*£©*$M1l»teS'3l. , '7\ fifties 
(S7p y *«*S£#«Mc*JW-*S«7p y **-f 5 > 

So 

[fis^3] majwijwflHix-^co^^tciRyniE 

R y riEWWb^- * K j£§Fi3T-BiH]©fc»&f iJ©MB 

ETlftx-* £tt»0 LTiSHf ?p y 

St. £©3Mfi?P y *tt**»jfctt**±©fl»fr5B* 

mii±©«#tca«-*-*c ttc«t yasfs^/u*** y z 
«r*#«t*«*fc33«£«£©iH-?7 r -*eiis*ff 

*-*S«7p y *fl»*W£T*fc4&©g«7P y *l§ 
c ©s«7p y *fHH¥£#»ic«fc y bs* titc&m? 

y inEa»»«*i5 & 5 fca&©m i ©us y rriE«^#s 



c © is i ©k y rriE«^#aic <t y m y rriE«#* n/t 
gfs^p y ?f§^-ic*r u msis y ihe^tes^— * * 
ffl u»t w y mE«^5Qs^^& o tmgwmi&i©imi 

x- * £S£-T -5 /i:<S6©^ 2 (DM V fTIE«^3MS<h £H 

[itf * js 4 ] nes i ©m y itie«»#sic <£ y Suib 
H»at*±©a«?p y swfc* fttewwiBft 

Sf-^i, mBWBBOl&MmJZ&T—. >t©M»1f$S 
tcS^T. SrjiBSfs^P y ^fi^BS#«lc«Jtt*S 

ft^'p y -r 5 >wimt %yu vtizm* ■< =. > 
^ta^^mxtc c t t r z>s&&m 3 e«©v 
yu^+^yT'es^Eo 

[!l^5] HiJiB^py^l^RBf-f a>y«tfi#S: 
lis *tt©a«7p y ^^l^^i:fct^T«t^l^+^fc^la© 
^^^©TJSifl^^i*, c©»4Mf«©Ti^lii:»-3 
t^T, «hbs«^p y ^fi^H^#eic*3^*Sfi^P 
y ^ ^ -f 5 > f *W»r 5Ci *»«^ r 2 $ 

[isi^«6] SuiB^pyf raw^-r 5>y«ai#s 

*4tiiT£/c#©«i5Sfflii7^l/*.h. l3E»yfIIEa* 
#Slc J; y Sfl^'P y *fl»fr6W£*nfc*J»fl§3l* 

7n y ->fi^B£3M8Kfctt3gfl:7P y5"5"T5 

**j»r*ct*»«tr*fi5ra2syfcW:4icE«© 
v;u^*-vy7 , e3assM. 

[«*Ji7] S3E7Py^l^l«S^-f 5>^ttaj#fift 

m * ftfc«y»fli jest'-* **ic»b7p y ^ ^ -r = > 

^*W» L. Sffl^ft^y^^BtlciiBuEM^If $B 

■r-5it3?3S6EK©^/u^*-v yT'easea. 

p y ^fl^* «9a»CkM^iRiicX0ir «4tCk©ttH(cfli 
A*tifc«»©7P y ->iwiasfflfs^$ fcli«»© ? Mm 

e«©^;u^*v yT'easKBo 
[5S*«9] mmsan&mfanmT— fit. 
p y ?m^*(o®&&&y5fa<Dm®mmz3svzmm? 

?n v vmmmm^T&z z. t^mtr znmm 1 n 
m. 7 (D^mmzimonw** y 7*eas*it. 

^^-v/i/^+^yj'as-r^.v/L/^*^ yT'^jM^x^ 

«»^J©mi ©Ita^— S£SMTR«l©ffitt» 

fu©sm ©MWfflTiis^-^t^nLfe*! ©as«^p 



(3) 
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»?-£fc&CDS1 co&it££ja¥^8:<>^ 

CCDS 1 <D&W.&&8l^®fr<E>lht!*ftrztif®i6l±(Dm 

©Mfi^P y ?«^£^fc8a&*U<DS 2 ©flHBx-r S» 

c cos 2 ®>£it££&#gi:(c =fc y a»*n^B*mwi±o 
m 2 (ommyu y ^fi^tcts ctz&m y rm 

eg*., 

f+t'J ZfS-^fcSfi LT< futBS 2 cD&ff 7'P y 

#ic*nsr** 2 cosfi^n y ^«^*ssr *7fc»© 

§<I7p y 

coMWi^n y vimn^mzj: »n&&tutn 2 cd 
sfg^p y m psi&±v>m *frs«*aw±<D 

com 2 oaasa^aic * y ?§sn/cii»a«±£os 

2 cogfa^P y ^flWKJt U huI3K*QcdS 2 (DMfDffi 
7E«?*- * £*lcM y ITIEfK4na*fTtt o T buIBS 2 

cott $8 9 - * zn±? % ittt>a>m 2 com y itib»#s 

c cos 2 cdis y STiE*^#ia;ic j: y tifcS 2 row 
if- * cd -5 -Ssuiem 1 cdjM«^p y vmmcftfc? s 
s 1 cDSffl^'p v *«^*Jwufl»tcaafeT *fc4&©is 

c oaaia* m&^mz. * y a 5>jfl»ti:***nfciii 1 

CD §11 7 P y ^f§^«B$S$*±CDfB^^eJS-»»tt±<7) 

fi^ics&T*/cA6cDSi cd«£S&#is<^ 

CCDS 1 ©*3aE*#8Wc<fc y^6tlfcJSi6»tt±<DS 
1 ©Sft^o y^«#lc»U miBRfil©* 1 ©»J»« 

Tifif - * fcsic^s y triEif ^$aii£^& o t Sub bs 1 

CDtiNB 5 s — * ^Si-T £ /CA6CDS 1 CDK y STiE«##fft 
[§*3UI 1 1 ] tftBagflMMSBtis buIBS 1 CD&II& 

*«a<afiju ctiscDft^fiicHs^e^n^tiaiTj 

StlfcS 1 ©SM^P y ^«^^$C;«lia^JCDm 2 CD 
1S$g?P y -7«^ic, aSSMTSE«]©a»?S5>J<DS 2 cd 

•smmjz&T — 9 *tttia Ltcm 2 cD&fi ?p y 

KIBI*±Ofll#»C*lft L/tCD-S^/l/f * -V y 7S1I U 



cdm y rriE«^#s^ e & ^ii^ttraiHisg^iiuiB&acD 
«*£j*B»ic»jfctt»*T*a«wia.» miB»2a>»y 
rriE«^#iftfr6 mm n/bflia^jcos 2 if- 

$<Do-5. S5I3S 1 cd^^p y <?immctii&?2>m 1 

J: y tt$Ufl«t<:Xtt L/cCD-5Bij|B«#5j/ei£lSgtc A^I 
L, CinecDfl^WlHlS&T^tX^+lATaS-tvfcfuiBS 
1 CDS«^P y *fi^£B$FJfA±CDff ^6JS*ati± 
CD^lC^}ftLfcCD-6HulBei«]cDm 1 CDSWffl^f- 

f ^-vyzeiM-^xxAo 

IBIS»a»±CDS 2 CDgfl^P •> ^f§6S»4?nft 
S 2 CDM^ffiTilfix-^ <htuI3eE*acDm 2 0*'Jffllffi7C« 
f--S»i:CDS2CDM»1fSS^til-r^<i:<i: i t,(c, buIBS 

1 cD^y rriEffi^^iCcfc y HjiBjg;fiaM±cDS 1 cd§ 

If^'P y ^ft^^6S**+l/cS 1 CDffl^ffl^Sf — 5« 

$B^tUL, dtx6S1 fc<fcO : S2cDM»tf$8lcSr3lN 
TijlBSfi^P y -7ii^H^#Slcfc^^§ffl^P y ^> 
-< 5 > ^ iJ»"T ^. tc 46 cd ^ P y ^ [5)Ka 5 y <fm 

m&mzffixtcz £*&'&£? znmrni oibscd^^ 

f *i'y7 7 e5M->Xf 1 /x <> 

mmm 1 3 ] suta^p y ?\5\m** 5 >y«ai#i8 
«acDSi csi^n f ^fflffr6*a* nft«» 

CDS1 cDM^IficDV^lft^JRto^xtitlc, JSacDS 

2 cDSfi^p y ^ffl^-fr e>^tn* n/caiacDS 2 cdm^ 

t«itD¥i£jffi^^i6. EftSaMtftiHBOTiafiSU:^ 
t^T. BulBSfi^'P y ^«^SS#«tcfc^S5MS^n 
'y**-<£>?*»MTZZ. ^^If^l 2 
IBfficD^;Uf * V 'J 7 , e3H->Xf A 0 
[M^14] BufB^Pv^|BlSS^-< = >yttai#S 
Sff^Uf *^y7 T ft^4'fr6S2CDWffl7i;S7 :; 
— 5'€-ttai-r^fc46CDw^3l)a7-i-;l/'S»<ts CCD^il 

my * fr* tcj; y ttth^n/cS 2 cDM^Ttsf— s» <h 

buIBSI fcJ:0 : m2CDM77ttfB<i:lcS-^UTs tulBSIf 

^p y ^flWB^Stefcw-fcSfl^o y ^ *-r s yf 

*&mt2>ZL£*ftWltt2>n#lMl 2iBKcDT/Uf * 

■v y 7 7 eiM->x7 i z»„ 

[ff5R3I15] BufBS2cDlf«7 r — SilcJ:ya«CD« 

7ts*i#o— af-^^easu huibs 1 <Dit«f-^ 

tc J; y HulB-dlSx— S* cfc y t»flBt*«)*^JE7 r -* * 
eS-T5Ei:^#mi:-r^!«5RJll 0$/ite1 1 I3«CD 

[f**JS 1 6 ] £a&?JCDS 1 ©1f «7*-r ? icjggRa 
7»H«©*a3R5iJ<0* 1 OWJWfflJSaf-^SWJMLT 

B#H$ft±cD«^c^-r^fci6cDS 1 <o5s»aisj*»#a 



(4) 
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c©»i ©asii«a«#(8!i^6a**tifci^iK«*±o* 

1 ©3«?'p y 9B9***HIBl::Xa-r«fcJ6©ttSI 

ftx*j©« 2 ©bsbx- * u:, assHTroaKWtRSWj 

COM 2 ©»J»JS5i:*T r -r 9 £ttJJD LT&%S2 ©SB?" 
□ y *«B*» B£ftM±©B«* SttlUfchOBBlc 

zoom 2 v>mw.-£&Wi¥mz£ y xttsnfcBSiHMLt© 
is 2 ©aw y ^bbicjs ufc&B?;!'?* + y tmi 

RffiLfcC IV** + U Zfc&gBo 

[HI#B1 7] m*£l 6f3e©2SBffiiJ©7;l/*** 
yZB3!S{BB£©MTHS»l&*ttLT7/l/***y 7fi 

89§BS2IBfflJ©v;l,^** 'J 7 7 eaS«BfrSea&*ftfciiS 

a#*»£-r *fc»©aB7n y *a#»s*«£* 

e©§B?p y *B*«£#*fc<fc y lf£;5r ftfcSB 2 © 
Sflr^p y *B^*i$HI*±©B*fr s»*a«ikt©B 

e©SB 2 ©fi££a#£9:K «fc y »5nfcfflSMM*±©» 

2 ©Sfl7'P y *BBl£» U h38BB 2 <0«|«ffl3S*7 r 

- * &siur y riEa*«a«iTa a tctbcom 2 com v 

z a>m 2 am y piEa**»u: * y bk y mawa-ftfe 
« 2 ©§b?p y *fl»«t> 1 ©sa?n y ?B^ 

LTttWB*fc*«r*fci6©«f!)afc$US»#S 
E <75II?iJM?iJ£8S#KlC «fc y ffiJUB ^IcSHfcSftfcB 1 

a*ic*«-r*fca&©iiii ©*£*»*«£» 
c©wi ©»3*£»#«*c«fcy»sn/aa«tti*±©* 

1 ©§«:?'p y *«Blc» U fij|BK«]<7)m 1 ©MWl 

tz&t- jttsicMu snEa^sas^Tft 0 t WKX9> j 

©11 ©BHx- **»£*-**:«&©* 1 OMUITIEfll 

[m&a 1 8 ] Huiem 1 com y rriEa^jai;: <t y ^ 
ymEa^*tifcBuiBa»3S?ij<7)^ 1 ^tsfgy 1 '— ?«-h 

5!JB*fc*« LT. t9l3BE»0>*2 OftiJttifflJESTf-* 
££fc£iaiB»2©»yriEa^SMc-5*.*fca&©» 

fulfill 2 ©^yfTIEa^lSli. BijfB!»jS#S* % e-5-^. 

snfc* 1 ohwt 5 -* ©B$ija**iJ:tfHfii©* 2 © 
y wenfeMBmLh®* 2 ©sb^p y *bbic» 

U ?ifltKyiIiEa*«H*ffJa:3Ct*W*tr*l« 

#b 1 7 i5tE©v/i/*** y T&m&w,, 
wvm 1 9 ] bbb&b#» e sbbsb^b « 



aHiflSBi*, 

«ftK9J4>* 1 ©B«B*7p y * 

a»&5iJ©SB 1 ©7CgB^?'P y f t *+BA»J*3©H 

©B#^«#»tt:»"3*^J«LT 1 &?J©m 1 ©iMffi^ 

J#B^?'p y <7*Stfi? tttsbcon 1 ©a#£fi2*« 

i, 

BB^n y * «$t>attlR9J©B 2 ©BBBB:7n y ? 
i, &§FfS7«S0©a»^'J©m 2 ©JSfiBB^P y * 

t^^mAm^mcom^^micm^^fiSiLT 1 

^?J©m 2 ©BB^BBB^n y * £#73?- Ztc&con 

2com^-sm^®£. 

z.co&2 com^m^&ifr i^tstEtitdm 2 ©sb^es 

BB-^p y ^laSCfd&B^u? 1 ** 'J T'BBfc^L 

reasB^Bai-r*fc46©B*Bm#«t*flis., 
p y tcHK-t z>n 2 ©BB*»aB#^p y ^ ^s^-r 

*fe46©fl*7P y ^BB»*#Bi» 
C ©B^^'p y ^§ftll^#©lCci; y H^S-tifcB 2 © 
SB^B^^P y ^ 4>SA*J^^©B^»# 
>StcS^3-a»^'J©S 2 ©B^^P y LT!U 

^■r ztctocom 2 commtm^&t. 

z com 2 ©B^»)K#iefr e da73* +ircaa^?u©m 2 

©B^?'P y ^ t^W iiul3BE*n©SB 2 ©JtfiB^^P 
y ^ y IJiEa*«yB*ff ft oTa»3R9J©B 2 

©tt?8B^^py^ : &tb7D-r^/c46©m2©i^yiTiEa 

c ©m 2 ©m y uiEa^^s^e a**nfca»jR5"j© 
m 2 ©bbb« zr p y ^ © o mzm 1 ©sb^b 
-y ^ tcacsr si i ©sb^b^^p y ^ 

«fHA*J*SB©B*»B#atc»^*a»»5iJ©B1 
©B*7P y ^lc»WLTtii73-rSfta6©m 1 ©B*# 

d©1 1 ©B^»«#®fr6HJ^*tifta»^?iJ©IB 1 
©B-^^'P y icW U Si5l3ej*a©1 1 ©TtSB-^^'P 

y f? *mzm y iriEa*«yi*ff ft orattRW©* i 
©it$8B^7'p y -7^*73 -rs/c46©m i ©My rriEa 

[ti5l?fl 2 0 ] tijfB^BiiJ^Bl*. HijfBJS 1 ©B*$ 

fig#is^a»BBjis cn6©si©B^fiK#ia^e 

a*!* tift«!St©SI 1 ©aSB^j«B#7P y -7^^t?a 
»3R5U©B2©B«fl*^Pyf is ^SP^Tet5En©a 
»3R5iJ©B 2 ©TilftB^^P 12 ©B^^fiK 

<fc y * HA*j**a©fl*$ja#aicai-af* ^ja 

LT1 3R5"J©B2©aSB^fi8B^Pyf taa^u 



(5) 
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frogftflJ&Slix HijfBS 1 cofl^fg^lSfccfctfiulB 

sn coMyrnE«^#S£. B5fB«i»com i (om^m 
^mz^i^T^mm^ tuiBm2<DisyrriE«^ 
tu^?n/cffii$^jrom 2 <otsiHi^?"p y * 

© 5 5, fusEttftcOlg 1 co&fi^iHf y K*tl£ 

COlg 1 COll^ttW^fSlCfcl^Tf fflA*J££JlC0fl*H* 

»#;£lCS^$*»ft&?i JCOjg 1 (TMl^P 

U C*l6coSg1 ©f§7P'^Sflc*tU MfBmtJfCO 

m 1 ©^yrriE^^icfc^T^ti^nHuiBeiJEarom 
1 cojTSff ^ ?p -V y mE^sjis^^^ o 

T*gft&5'Jco3l 1 cotit$g«^?P y * ^ttiyrT * C <t £ 
[ft 2 1 ] *Sft£?jcojg 1 OltSflW^a y * 

t. 3*aiBT«a©a»3R5ij<Diti (DTzmm^ynvf 

kief SA*J5&£3©fg^/dt#;*lc*-3*^ELT 1 
&5ycolg 1 C03M« #/#ffi^:/P ^ ^tii^-f £fc46coM 
1 cofl ^^#K<!:s 

fi#7*P y ? ^fr&ft^'Jcom 2 cot*l8«#^P y * 
SSflTaHOflURSftJOfl! 2 cOTCSfl^P y * 
£**fflA*J*lEJS©«^JS#»fc«rJ*dJSLT 1 

2W«^fi)6#|g<!:s 

C COSS 2 S Si ft 3" tl/c3l 2 CO£fg£fi£ 

m^7n y V lcj£ UfdaSfSV/Ux* \ 'J 7Mi***i«l L 

[st^n 2 2 ] m^js 2 i tmomimw^ii'** * 
g ^eais«ioiiBTeatt«^ lt^u^** y T'G 

y fcfecoff^P y -y-§fiS£#f8<h, 

c©«#7a y *s«»£#smc«j: y nfcm 2 co 

§fl^^1l^7P y ? ^llA*J^^S£Dffl^»»# 
fc*-3**R*5U«>* 2 co«^?"P y * lc»« LTtH 

cO«^?'P y <7 K*t L> K*a<03l 2 (OJTmil^'P y ? 

^skm y it jEa^ttastf * o t««3R5ijo » 2 cow 
7 p y ? £ ft f 3 /ttocom 2 com y hie*^ 

St. 

c torn 2 com y hie«^#I86^5 di ft 3r nfc«»»fy<o 
ftKommm^y uvw?-*. m£co&?!jcom2cotf 

y * **HA*J*J©l<Dfl»#**jS 
*iSft£?JcOlg 1 <D§f7n v<7lcftMLZihtl?Zrc 

CO*1 ©«#»«S#«^6a**tl^:«tt»fiJO*1 



C0ffl-sf :?"P y ? lc*t U KfcOCOSt 1 CQ^Mll-^n y O 
*»KKyriE«*»g*tTfcoT^»5!J<DS1 <ot* 

$Mt^?p-y^£a3ftr3fc#<omi coMyrriE«^# 

So 

[|* *H 2 3 ] bu IBm 1 COM y iTIE«##l8lc J: y M 

yiiiEan»artifeii9E«a*5ij<o* 1 <onmm*7ny 

□ •y^iit KiffilBtt 2 COM y HiE«^#Stc^x?. tt 

Hutsm 2 com y rriEs^#is«v bmib^3s#is6 s 6-5k. 
en/cm 1 cott wm^yn y ^©■5"j«**j«fcu : reoo 

®frzmj]Ztitcm 2 (Dm^y a y ^icwu ssMy 

ITIE^«i^e'5:5c:t^m<!:-r^il5RiS2 2IBK 
<0V/l/^*+yze3i£SBo 

[000 1] 

L A NC0«$8eiM£fT&5fcA6C0^/l/ i f*-\' 'J T'eJUiy 

xx^t^coe^sicK-r^o 

[0 0 0 2] 

tt\ eaS x- ^-^(0 =f- * ft e t o T ^ P y 
<7 ff-^ t U c co ^ p y ^ 11^- cilc^-cof-^^Si^ 

icis^-r^^ftcojis^js! (+vj7) T-eai-rs^jCT 

[0 0 0 3] ■?)l?**iJ7 7 &mj5jX,<Dm*tiiWja. ffl 
^. ^Bingham, J. A. C. , TMulticarrier Modulation for 
Data Transmission:An Idea Whose Time Has Come j , I 
EEECommu. Mag., vol . 28, no. 5, pp. 5-14, May 1990. IC IB 

[0 0 0 4] tZ.ZT\ *)Tl£2&5ttUm 

t LTfitjfcTte. s^t#J^cfcL^T^f ? a >y vm^zs. 
fier^KHcfliacoiffflx— sucaacoMysriEfflTcsx 
- ^ zmaTzz. t ic j: y hhbx- ^ ^&m y niE»^b 

Lv -^SftiiJlciJ^TliSfflL/c^P-y^ffl^^etS 
SBx- ^S^-T ^PSKM y STIEa^ftiS^eS 3 J: d 

[0 0 0 5] iic0cJ;5lc-r^iitT\ SMt^ay^ii* 

cox— snceas«y«««4LT«,. coesasiRyoa* 
»««->xxik*i«*-r*iRyiTiEffi*©BHi*3T*n«r» 
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&mmV*fJ&LT&m : r-**iEmzneE-?2>C£tf 
[0 0 0 6] LfrU Ll^t^eSSx 

sicigdasiai. ^yniEfflcDTCST 1 — 

M^-^tCfUy^TSLfrftlA, 1 ^Py>©T-*» 

*ts-¥>f c tit-? ij zweas^atiis^^s-ti 
*■ c <t »eas»*fl)(ST*ia* l » $ l < ft ia, 

[0 0 0 7] 

Ltfcd 4T«|ffl] tt±© <fc 5 lc«£*<DV 

*&lc8S y IJjEflKOJilfiT*- * S-li-^-r <fc r> lc LTC* 
3„ LfrU «yniEJB7i:«T f -***t*T£flWiT f - 

[0 0 0 8] C©«flBU:±iBWtlC3»B LTftS-ftfcfc 

^-r c <t * < mit^M y pjEfig*jtM»6n* <£ 5 ic u 

[0 0 0 9] *fcC<0«WOJR2©a«|(*» tsysriEJB 
©7i:Sx-£ifc£ii-£-f C<!:ft<, 1£261t«<Z>Sffleft 

tncjscTSftsssyniE^^aTjrtis^aicu 
c wc j: y easa**«*t L/fc±T»s©if«* * y - 

[0 0 10] 

[^a^»?;*-r^ft4!)W#is] jbi <oaw*iifi8r*ft 
<mm£<zm u c ©asu^n y tia^m m«m±<r>^ 

* + y7Mt*££^LTe>MSS^&<ir£^lgB<ttf> 

raT-7 r -^e5S« ; ?Tft-5^u^*^y7 7 eaiSBic*5^ 

y tmb^shilt* §{i7'p y vimzns. 
■rztc#><o&mzrnv<7m^n&¥®£. coats-fa 

y * UMif St <t y S4?hftS«7n v *fg* 

d «DM y ITIE«##f8:lCfc^T\ ±IBi« 

* **K±ISffll*tM*±©«ft7n y *fl»lcJ*T*K 
y ITiE«»»8*ff ft 5 <fc 5 ic L7c*<BT25*. 



[0 0 1 1] -Tftto-Sv — UStc^/U^+v y7M5&->7. 

LT7P vVmmmmU a -y 5£iMLTl^o 
* fdEjM^CDiSSPlc fcf T liffttf) > X 5 1 A"\<DT#£ 
RSihf tf$8^- * £eaM*Tl«: 7 /Ka^e 

3iT*J:5lcLTl''So C059Mll©7;l/*-**y7*e3iS 
SUli* ctiZO/Wnv hffi#-\!>7;Ht*<D<£5ft& 
BIBTattflDfWWBTXSx-* *5PJffl LT, S»7p y 

^fi-^^wtffs^- * y iTiEa^saas-^ft 5 „ 

[0 0 12] LftibbT, C<0«W<Di5a6S«teJ:n 

ti&t— ?*mzi,z&im LTmm?zcti5i< o$ ye 

iHS»**f6T?H±«c:<!:ft<, «yiIjE«**!Btt*C 
id^RTSg^ft^o 

[0 0 13] JKD5gRa©-7/U^*-fry7'e2ISB 

>?lz LfctfoTSfl^P y ^«*©?5^*ffft 5 «fe 5 
[0 0 14] "Tft*3-6> CCD&WCO^fr?** 

SBtcj:n«; «yrjE«4Mira<DieHc«tti7!rn*»j» 

fflSfll JEJIx - * <£>M y tO«!8A^ 6 ?'p y ^ IHSB^eiiz: 

CTiTi'>«*sfr*W£r « iift^prtg.J: ft y . c 

^S^SIC^'P y *PWm^-< 5 ><f*ttiiii?%C£tf 

fflLTSfl^^^*^ y7'fi^-* N t)7'PyJ'|5|^«(D/\° 
fpy h«**ttmLTypy^BIJB*l«3l-*'*(Se*© 

ggifty. dtiic <); y gsw^ia^'J^k^iiiaT 5 * 

[0 0 1 5] $fc. ±fEM»tSSIB<D 3 F^i^«i4s CI© 

$ yttai^Ysv^Tisi^ti^ciiicfty, -ntc 

[0 0 16] SetCs HSLfclMWffiSfllTESx-^i: 

TEfix— ?i:<D««1«at» WaSiifi^-ryl/^lcfcyj* 
a L 7 n y * m»ifl§ A-f n y Ml* £ W icffiffl 
LTSIf^'P y ^ 5 >7&tAm? Z C £ K<£ y x •P'J 
a. tf Sflte±tf y B#lcti*feEjiiS7 -r;l/*lc«tyttttJL 

/t^'p yfNum/w a -y H^*mzitmt*}&mz!5i 

m LTft*ftn«MM«ftff*ff ft 3 C £#pr*Bi:ft*. 
[0 0 17] —73, CCO^<D^;U : 3 1 +A'y7''f£2l->X 



(7) 
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Tim?- * LT*»£ L/ctg 1 fl>36«r P y 

jsi<oa»iix*«i#aTJs«»»!i±©«^6B#iB 

«i±©ffl ^lc^«> U z. <Df%r£$ii±o)n 1 (05a6«^p y 

tmttsmw&i&m Lito-^mm^mm 2 ©if 

— 9J$&]\Z.tg\X%* LTs £©*«8t^J©Sfl2©1f$8 
5 s -* XailcSSM 7KMlCD«a3Sf J©m 2 ©ftJiSMiM 
fl/TSx— frfcttlfl] LTM 2 ©5Mfiy"P y 

«Ta»iw*±©«#*»6^iui«i±ofi*icaa!iLTai 
[001 8] cinicML§{sfflij^aicfc^Tt*. asfUM 

«**SfILTW2©g«7ny U CO 

s^*nfcm2(D§<i^p y ^«***2 onsaE«# 

*5'Jfl!)*2©W»ffl««7i:«7 s -**S^U 

stifcx 2 (D^j^fflg^i^ST 1 '- s *mc& 2 com y u 

IE«^*«lc J: y JS**M*±©*2 <DgfB7n y <7<1^ 

(cMr«MuiTiE«9Maa*i?tt3. fit, co«y 

tjm'imznrc<oi5<D& 2 ©§« ?p y 

±iam 1 ©ant:?p y ^fs^fctttsr** 1 ©gfi^p 

ffi^fc*** tifc* 1 ©SM^p •> *fl»«WIBW±© 
«*#SJB»RW±«>fl»lE*»LT* £©mi©il£ 
«fc y »6hfcJB«»lft±©» 1 oswi^p v 
*«#fr5*1©#J»fflSM7E«T f -**»£U £© 

»8**Tft 3 J: 5 ic LT^5. 

[0019] rftfo*. asffficiwcfi^Ts sr*i 

©tit* 9- * im 1 flWWWfflJEBT*- * <h i t (CjS!*^ 
^*S»fc3S 2 (DflHBx— 5» tf* 2 ©f&JWBJlgx— s» 
iCfcl^Tl*. ±lBm2©1f*7 1 -*# i jI££&l!rft/c© 

tlx * 6 ic c ©us y mra**©!! 2 ©if*-?- * *»s 
m 1 ©Hi?- s»«5*4aj?nTiixs*z!rtirc<D-6st« 
©m 1 ©»jWffl7Sfi7*-'$^ | ia t ticMyniEtt^*n 

[0020] y, ff 1 ©nwiT*— 0u&flM?=ft 

[00 2 1 ] Lfttf^T, mZISMMT— 
rwmr-'. 9 © <fc 5 KBBCll^T-: S» *» 1 ©If 

7 s — sttLreasu Bjnawj^icfflara^-^air 



© <fc 3 fc— flS©^-* 2 ©tf $8 7 s — Si <t LTeaST 

3 cfc 3 ICttlU. GSKfnSft^ft Lfctttttefcl^T 

/ >%<<t i fc«^s©iS^ii>jfEfi)6»icts^-r^7 1 -* 

£fttCcfcyift1£#£<IS£T*&< 
[0 0 2 2] fit. ±f3©«feoltmi OflMx-r **3 

t - spg©«££&fc cfc rjis y piEawMrafctrfc o t 

fflij©^;i/^*^ y zesgsiiv K 1 ©my uieim* 
sic j: y k y rriE«^* ti^iRxnoi 1 ©if shx- 

t i t.tc* 2 ©« y iriE«^#sic-^^^!i*a#s^ii 

c:©^a#e6 s e4jie+i5isi ©ifssx— 
9<Hi#e «fct?et»]©!B2©«ijffli«7i:57 :? — ± 
ism 2 ©iS35^fis#sic j: y »6tiM:naMkM±oii 2 

©Sfiypy^fg^lcWU MHRyiTiEffeWI*^ 
[0 0 2 3] d©^MlC<fctl«; ft1©^yfTiE«^# 

«(c«tyiRyrjE*tifc»i ©ifaix-*^ eE5ai©if 
a 7 s - * *t l t* 2 <ow y niEa^#sic 7 * - k / 
-7?n. c©sg2©&ym«*f#K:ici5^T±fB^y 

riE^©«1 ©IWIx— >*t»tlcWfltlR»JITjE««« 

a^*T*t>n*c«tti:ja:«. zoytcub, jB2o«ypiE 
y#riELWftftfrofc t hLT*»s ±iB»io«ym 

6 7 < - HV < •> f? StlfcIE Lflf $Btc <fc 
/S©g*yfTIE<f^5QSlCcfcy. ±BBBTiEL<iDtl«:<)^/c 

SRy*CTiEr*ct3fii«RrtB«h3a:*. Lfctf^r. iRyrr 

[0 0 2 4] *6H:*aWW:» 3ifHM«»tc*^T» Jt 
r*tt*5U<0* 1 ©If 58fi^7'P y -7 tJSiSIHTSBffl© 
fflUI» J©m 1 ©TlSfS^^P y ^ t*f HA*J*3£a 

«o«*$)a#26(c»cJ*^/aLT 1 ^5ij©m 1 ©3n«^ 
fiKff^py^^aj^-rSo LTs -©mi ©£ii£- 

fiJcff^^P y f *dfe*»3R5iJ©JS 2 ©1f ««*^p y 
^ ££Sn?Kaattft%*l<Dft 2 ©7l««^^P y -7 

»W©W2©aS«^fi8«^Py^*tiJ7JU d©ft2 
©aSfs^ft^^P y ^ icps UTc^fs^/U^ 1 * -v 'J 7MI 

[0 0 2 5] $/c. SIsfli'J^EKfc^T. MI32S1S«iJS 

^^SftLT. «ES2<Da£flteJ8fl»7ny*li:SttS 
'T^M2©§ffl^fs#^Py'7 : &S*L, d©S^ 
tlfcft 2 ©gffl^fl^^'P y <7^tfllA*J*SS©« 
^»«?#>£ic»^?«iic^ij©|g 2 ©«§7n y <7 lc» 

» u d ©aa^f y©n 2 ©«#y p y * ic*r l guiaei 

«©*2<03E*«#^Py^*aStclRyiT]Ett««ia* 
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[0 0 2 6] Lfc^oT^^^lCcfctxli; tilB<i-^7' 
[0 0 2 7] 

lew LT»*^**^ <fc 5 icf Steele* iMffifiUJtfMSM 

t, 7- y x«*«»c±ia«««z)?/Mt**fiJffl lis 

fa 7P7f fa ^<DIS y IT jEa#M«*ftft o£?lc Lfc 

[0028] ot> zv>&mcDB*&*wm*&mLTm 

<h 1 1 lc % SglBTS^atfJWBTEST*-* iLT2T 

[0029] *ras«ffiijoea6««t**oj:^tc«WE* 

&o HEHcasi^T. 4<@452fiICQflS?8x-* aO ~a3 
UMUtTjE^W (COD) 1 1 KA7j3-+l£o WUIT 
IEW*»1 His (7, 3) 
(8, 4) /\5VyW**fflfTBiyiTiEW^b«ra* 
d t <DT\ ±IB1tlS7 : - *a0~a3£4 ATOM y 
mOSTC^T 1 '— S» a4 ~a7 t«ypjEW^b3l»L. 
c:tllt<fcyi#etl/i:8fli<D??-§-fb7 r — ? cO ~c7 £V 
•ytf>?'|H]S& (MAP) 1 2'NtJb73t'^o 77^/^0 
38 1 2 li. ±fS*?^b7 : '-$ c 0 ~ c 7 *&m^ffi±(D 

q p s K©ffiffiftt«jc?v fcfv? U co^-y tfy-jnc 
y »e nft 4m<DQ psk simi* x k ( k =2, 3, 4. 

5 ) *jS»«*7-yi*»MB ( I DFT) 1 3 ICAHST 

[0 0 3 0] iS!««7-yx*SS»1 3lt, ±IB4fll© 
Sffilfffiffi^Xk (k=2,3,4,5) Sl^L-fcC^S 
{I^3££refr£5SSE**lfc4fHtf>7;l/{!^X0 , XI , 
X6, X7 tfrSfc^iSfiyPy^fl-^ MftMlLb 



[£SM ] 

ii = (1/8) I: u" ik Xk ( i =o.i. -.7) 
k=9 

[003 1 ] T*b**l£1t^Ss?Uxi (i =0.1.-. 

7) <iu 

oj=exp(-j2 tt/8) 
[0 0 3 2] Lf;6bT> 2»ti»7-y X^jfcgl 3T 

[0 0 3 3] C<758<H£0^-X/<:> KHiSMEMS^l*, M 
$lit$y£ft|g (P/S) 1 ATttSHIVfrSWJflreU: 
*»fhft©«, 7-f>*^/b/7tO^M (DA 

££311 6Kfc^T. ^SP5«»S (LO) 1 7fr6>f££ 

jB»Bt**r*^/u^*+y7 , fll^ic7'yya>y^- h 

[0 0 3 4] — 8flMH<Z>e&&S(i%4><I:3tt:«t/S 

)?I5^1»^«5S2 1 KT/ggfl5U§& (LO) 2 2 4^5*^ 

KfS^tis 7tP^/7<->'^«M (ADC) 2 3 

ICcfe^S^yei ( i =0.1. -.7) *tih,1£WZ\ 
vO +v1 z-1 + -+v7 z-7 

v i = x i + e i ( i =0, 1, ■••,7) 

[0 0 3 5] £<7)gfI'N-7.A> Kfl^li^ H5'JM5U^ 
(S/P) 2 4tC«fcy8fl©tt5Ufl»fc***tU 

vi ( i =0,1. -.7) OOfS^P'V^tLTN^ 

y 8jao>mR7-yx«M (dft) 2 5icA73 

ftl5. Sitfc7-yxSJ$#S2 5li, ±fB8<l^Sfl7 
[»2] 

V k = i <o k v i ( k =0. 1. -. 7) 

i-0 

[0 0 3 6] TSt)*tl5«#^JVk (k =0.1.-. 

7) iu 

cu = exp(-j2 tt/8) 
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[00 3 7] EflDSH^n-j/fflMtVk (k =0.1,-. 
7) It. ±femV&tJJE?2>tctt>temViTiEQL*HSl (D 
ECO ) 2 6KA7J;**v5o P y STIE«^il 2 6 I*, § 
11?'Py?il^Vk (k =0,1, -.7) tcSSn**/Hi 
^VO , VI , V6 , V7 ^SiaT^^Ct^fUfflL 
T> GlHMy^t;±fBSm^n < f ^fg^Vk (k=o. 

1.-.7) ^eJSIS^T 1 — 5»X2 , X3 , X4 , X5 *}£ 

[0 0 3 8] Z.(D^.mmm9-^X2 , X3 , X4 , X 
5 CDte^ti. Jfc»7-yx££c7)tS>t£fU/3LfcX'S<7 

«<J*.«'R.E.BIahut, TAIgebrai 
c Methods for Signal Processing and Communications 
Coding j , Springer-Ver lag, 1992. (Cizti'^'Bifl.Tifc 

[0 0 3 9] "T^tis JB%tt«R«?». Ek £ei <D 

Vk =Xk +Ek (k =0,1. -.7) 
©IBfflMftaWiT*. CC?. XO , XI , X6 , X7 

Ek =Vk -Xk (k =0,1,6,7 ) 

[0 0 4 0] C£T\ ^*8eiilffilCii0^TaDt)o7tg|»J 
A^2HJJiTT«*i:-r*<, Ccot^O^oTtttM, 0$ 
'Je(i) *0<Dt*0)i^ i1s i2 i:U M'JffiS 
^JSiCA(x) *s 

A(x) =(1-xoji1)(1 -xtu'2) 
= A0 +A1 x + A2 x2 
©J;aic^*-r?. 0 fflU AO =1?*i. 

[0 04 1] C4>&$. A(x) OMR^hil/ (AOs 
A1 » A2 ) ©iffl»*7-yxfflM** 

[»3] 

7 -ik 

-I i = ( 1 / 8 ) 5: Ak u 1K ( i -0.1. -. 7) 

k-0 

= (1/8) A Cw" 1 ) 
[0 0 4 2] tKZo 

[0 0 4 3] tts:t3t>s e i * 0<Dt1*V> i = i h (h 
-1.2.-. t, t^2) KttLTs Ai =0£ts.%, a L 
fctfot> £Tc7> i tcWLT, 
Ai ei =0 ( i =0,1, •••,7) 

[»4] 

7 

Ak E<i-k>8 = 0 (I = 0, 1. — . T) 

k-0 

[0 0 4 4] <h&t>, AO =1T*ifc5frS, 
[»5] 

t 

Bi=-SAkK<i-k>8 ( i = 0. 1. - . 7) 



[0 0 4 5] t¥*m-t*L2>° <SU < i -k>8l*. 

1 - k £ 8 TWofcW*. Of »M®Rq*&bT. 
[0 0 4 6] KMc7)Ek (k =0.1.6.7)* 

SlCs AO „ AI , A2 &Mti2>„ ^LT, dtV&Slc 
5$ycDEk (k =2.3,4,5 ) ^Isb^Z. tftTZZo ~2 
*y» 2{@CDS§Uei KfcfLTEk (k =2,3,4,5 ) *■ 

Xk =Vk -Ek (k =0,1. -.7) 

fr6s lELt^lWI^Xk (k =0,1, -.7) ttns. 

[0 0 4 7] £fc\ J-a±<DJ:^lCMyrriE«#S2 61C 
£>Jf?£*tt7t&li£tl!ft#Xk (k =0,1,- -.7) <Do 
■5s tfSBx-* X2 ~X5 lix^-y tf>^'[=]SS (DMA 
P) 2 7KA*!2ms CCT*JIWBI±©tt«tt«<7>1» 
$Bo$y Q P SKrifflffrb 80^75211^-^ bO ~ 
b7 KOTiartl*. ^LTs CtT^filx— *b0 ~b7 
lis W»JUiEtt#« (DEC1) l£A773"fts 
QaomVBliEfSTZmT-f a4 ~a7 tflH/>T»yiTIE 

a^awtfl'fT**?^ cn(c*y]WiHi7 s -r 9 ao ~a 
3 #s£*n*o 

[0048] -r^fc-Ss ±iB«i«Bo«yniE«*« 

2 6tCsttirriET*%fro/cMyiits ^cDiSyix-tf 
(8, 4) /\5>fW**M*O«yniE*6*<0«Hrt4 

eti's *2SB©«yPiE«*»2 8fc,fil"TUIET!r*i 

[0 0 4 9] — 75\ CCOmifcOBmci&teZi'XTUT' 

lis at««©eass»Tasii«7- y i»MH*ti4 
i\ sen ffli©eais»-c?»»7- y x£&«m£tr&o 

TU5o ifimR7-yx*»*ffl£*»7-yiB8MQ 
Sli v SQUTsfc y s SflffiiJTIE Ll^' □ v * * ■< 

~>7tmm.7- y x*»«ra*fft>*t"«ks esft^ 

[005 0] fC7\ C ©HfiSOfKHKC^to £ SffffliJtT) 
ejaSSSMTW:*© J: 5 legff 7P v * * -f = V^Sttttl 

^xk (k =0,1,6,7 ) zn&Tzm-i;. easwytfe 

i =0 ( i =0.1. -.7) sh-T^xhs IELU^-f SVyT- 
ffi^gffiLTC^.t^lCteEk =0 (k =0,1,6,7 ) 

.h&ys m»7-yx£8s«£>5^i/if^vk (k =0.1, 

6,7 ) l*«3sfl©$!l»§^Xk (k =0,1,6,7 ) <hl?L< 

[0 0 5 1] ^ilTs St»7-yx^«imc7)7;HI^V 
k (k =0,1,6,7 ) ^-SS'JLTs SES0<7)7;UfB^Xk 

(k =0,1,6,7 ) £c7)MttEk (k =0,1,6,7 ) &0& 
5^*K«r * £ i: ic J: y s Sfi7'P ■>79'f5 V^tf 
lELt^SfrfcflJjre**. ffijxli's 81H03Tf^T-1^ 

S^LTS-^WM^Ek (k =0,1,6,7 ) «8Hl!lU « 



(10) 



3 2 9 6 



[0052] -r^fc-e. H2tcmrct<iww» (CO 

NT) 3 3Kfcl^T£-M#Ek (k=0,1,6,7 ) ?KS 
U ; E-<Di£#t*g£llCfE;i:T±fS&M#Ek (k =0,1,6. 
7 ) #Ofci£tt<*lR)H:««» (PS) 3 2^ffli5 
S'J^f^o -f LT> Efttcfcy (CL 
k) 3 ifr&^arnfc*f>:?y>?*ay?a>tfcii* 

1*3. ftfc* »ffi*3 2ttflJ*tf**vy©iIHi»ft£ 
[0 0 5 3] ft/c'U SflMretCffiSMy e i ( i =0, 
fTWlLTt^TtK M#Ek (k =0,1,6,7 ) ttOtc 
T*h^*l«»Ek (k =0,1,6,7 ) *&itiLZ*CD¥- 

So 

[0 0 5 4] J6Lh©J:3tCCO*Si<0»!l8T»«» SUM 
iWi^v i ( i -0.1. -.7) 

*»B2 5KA*JU C©«*7-yifflft«2 5?« 
SHW*±<0«*Vk (k=0.1,-,7) icSfcLfcCD-fcSfS 

yum** 2 6icA*rr£o ^lt. c©purriE« 

#S26lCfc^T. 4<@C07;MI-^XO , XI, X6 , 

avtm^vk (k =o,i,-, 7) frz&mm&T-zx 

2 , X3 , X4, X5 =£&£-f %<fc-5l::L7VSo 

[0055] L/ctibL ±i^B»eaai±TT^«t 
OT«)ie*K j: y esflwtcM y # £ crt* * wis y 

»tf 1 ^Py^Sfcy 2ffi3WF*gftSW\ 4<lCDgEai<7)7 
;l/f§^X0 , XI , X6 , X7 *fflfTKy*riELT 
IEL^§ffltf?87 ; '-^X2 , X3 . X4 , X5 ^S^f 

[0 0 5 6] $7c iKDUffiO^iTU, ±I3*Jl/fl»* 
fflf>ftlHyPiEMa©«lC» *6(C«yUiE!l*B2 8 
lC<fey^yfTIEffl7i:g7 1 '-'5'a4 ~a7 «ffif/tKUU 
lE^iaS^R'SoT^^o £<Dtctt>s ±bB7/M5^£ 

f Uffi l fern y itieic j: o titiet* ft # o fc» yt, ± 

ISgSyfTIEfllTe^— S»a4 ~a7 *fflf/£«yiIiEai 

^sasiCctoTSiiE-rsctft^pitgi^y, ewet'j 

8«©BiyiTjE1l62j*»i&*C£tfT**. *-ft*>5* 

[0 0 5 7] $/c. 7/i/«#ttiIls]tt^#Sft*7Pv 
*flWf<DjMJIT*flMl (6,7,0,1) lC|*A«mTl' k S 



[0 0 5 8] *StcC©*Bfc<*»BaSTM\ MytHEM 

s 2 6 icfc^riE L^aftiWBT 1 -* *«tjer 

»Sft*1t«B**JJB U7« Sfll^P -y 9 * 4 =. 

k (k =0, 1.6.7 ) tBEHKD^/Mi-^Xk (k=0.1,6, 
7 ) <hCDM#Ek (k =0,1,6,7 ) *8ittiU ECDMtt 
* 0 mSttltS"* < $iJ» 3 3 fccfctffcfflS 3 2 It J: o 
TA/D *»ffl<o^->y y P •> qTfflM 

[0 0 5 9] LfttfoT> ^flftltflKD^HB^f'JJB 

moB&giWfr 6 7n v * fS!Nim<DJ U p -y HI**iS 

frrs&stfft^s, z<Dtc#>, ±!B/\VP7f-fl§ 

QMU:&y. Cftlc.fcyillWy-^aeaSSb***** 
?'ttm£*Tft5PLL0Kft£WS£ft3CDT\ 

[0060] *6Jcc©*fit«)»ttT«, aofcoafi? 

P-y*te*jfcoT» SffiLfc3/HI*Vk (k =0,1,6, 
7) <t&«]C07JMf#Xk (k=0, 1,6,7) <hcr>M#E 
k (k =0,1,6,7 ) *f-ft*tU*U LT^OT^Ii** 

46, c o tta#it*^< y P v 
©ft*! * pi^ww-r 5 <fc -5 ic l t t^* o t% g&ss y 

[006 1] (* 2 CD*flSCDJfc«g) E CDS|BflcD|g 2 CD* 
fficr)JBJI«> G2*LJ:9i:-r*11Mll7 r -**raS<0* 
OMIftx- * «t * fOffico-^^- * <t ^ 6 * % 2 KJ| (c 

^m-emm^mmjz^-^ 1 1 ttc 2 sw^coa? 

y x^lfticj: y KJIf b LTiM^I L, ^oSflHI 
?±EM*it*ftfcflBfcx-* Jitf-tt^-* * 2 IS 
*figfl5IHt»7-y iSftS ^IWWnflDMWBJMT*-* 

t>fe w y ujE** *ff ft o T^n^nB^r ^ d; 3 

[0 0 6 2] -Tft*>-5v •&mm<V*)l>** J r>J7 r GM%i 

-TP7 hfli^ttttciftaoiJMiik^-yxsftwu: 
«fc y B^F^$4±^fi^ic^}ft Lrm 1 <oas«^p •> ^fi^ 

«£flW*. fLTv ©jJSflt^P-y^ffi^SiB 
—o T 7 Jl/114 <k <h t, lc 2 Ifi a coa58t» 7 - y x 

^coa^co^p <7ic±tzm 1 cd^i^'p tm^M* 

%9- J 9 ft IfllfoiMR LTJf A 2 crj^l^'P 

[0063] — ^sMtflio^vi/^* -v y Tm&&micis 

1>TB, *rS«Lfcje2<0^py ^«** 1 SScoSI 
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ITIE«raiLT-l6x-*«#5«J*»^r*. f LT« E 
©-HHt*— S*fI^J<D-5l5S 1 ©7n y *f!^*M?iJfI 

«±©«#H:S*U C©RJftS*ifcflM-*2«B<D|ll 

[0 0 6 4] W"R Cfl!)*tt©JB«l*iaffi*#RaLT« 
BBTWjEntOWWfflJE*^-* <h LT 2 T = 4fl0>?/HI 

#*eas**©Po«»»K2fflro»AU seem 
[0065] *r3as««j©eai*«w:%<o«fe3tc«wi* 

n^o ■ 4tt*©MP^*j5**HII7ny*HT* 
So l5]|2IU:j3l^T«j%7 r -*j3J:lJ : — fiS^'-'S'CD 

Q P S K^ilSJffi^^tt^-rST-v If V^flsUtOH^Id:* 
BgLTfSo 

[0 0 6 6] l^iaiCfcUTs 0SL6^7 fcfV^lElK 
frSttiaSftfcflBfcllHBx-SrYk (k=2,3,4,5) 

1«B<Diffl»R7-yxX«« (I DFTy) 4 1 
lcA7J*ft*. ±ieflS5t1f$B7 ; '-'J'Yk (k=2, 

3,4,5 ) tLTttv WJlWWWlHIy— 9CDot<DW.m 

[0067] i ©a©jS»»»7-yxs«s»4 u*. ± 

E4ffl<D5SS«11HBfl»Yk (k=2,3,4,5) <hs I25*L 

*^7cgffl#«s»^s^*nrc4ffl<o/\v p 'y mi 

^YO , Y1 , Y6 , Y7 i^S^SiMffl^Pu/'XI^ 

LfctfoL iS»«t»7-yx^SS»4 1 frStts 4ffl© 
«Jfc11HB«#yk (k=2,3,4,5) fc^tMfflOnVn 

y h AW y 0 , y1 , y6 , y7 fr6&S^— XM> K 

aasflDjsicasfi^ny^ft^ai^tfn*. com 

1 <D2Sfl:?Py?f§^*s M5"JS5iJ3E*» (P/S) 4 

2 T-MWffi-^fr6i!?i.Hf ^KSte;*- 3 &?!)CD 

— ftStSSS^-* X3 , X4 , X5 <t<»; i fclC2KS(Di£St 
^-^itM (I DFTx) 4 3lCA7}3-*l£o 
[0 0 6 8] C©2aa©3S»»»7-yx*««4 3 

<D— flSlfSgT 1 -* X3 , X4 , X5 i> HiSLftl/'JilS 
1l^*S^6^S-tl/c4<S£0?>l/ffi^XO , X1 , 
X6 , X7 tfrS&SHSfl^Py^fS^fcx JS»»tt± 
<DW»#SI5MH±©fl»fc,e*T*. LftffoT, 2 
J£@<D2!WISfc7- U I35M4 3 6- 8 1*. -flStitaHl^ 
x3 , x4 , x5 fc^l^iHi^-xO , xl , x6 , x 

7 ic ±i3si (Dmmy'u'y^m^yo ~ y 7 ©5-5© 



1 1H0)fg^^JSA*tl.fc^-7./^> KJ8»R©*2<oa& 
fsT'P y ffll^tftll** n*. 

[0 0 6 9] 06te, ±B»i»7-'Jlt«»4 3'\ 
©A73T*SJS 2 ©SMi^P y ffl^WitfSSLfct 
*-ft*>-5* — ffl«Mlf6J:tf7;Hltfr5 
T&SXm.n (m = 0,1,-,7, n=0,1,-,7) COSIfS^P 
•y^fl-§-©3-5v n = Oc757P'7-7B0 lCl*S1©ilHf 

7p -y ^\%^<r>%w.<n\%% y 0 #«a;**u n = 1 <d? 

□ 7 7 B 1 (Ctimi <7)j£fI?'py-!^I^<D2Sg<E>ft^ 
yl fl«»A*n*. «rFH«tC* S2(D2HI7'P7 7ffl 
^C0S7'P y^B2 , B3 , • •, B7 iclis ^tVFnM 
1 CD^l 7 P y -7 <1^<D 3 S I y 2 , y 3 

, -, y7 ««Hi^»A*tl*o Lftjb^T. mi©S 
fl^Py^«*fi0 8ffl<O«*yk (k =0.1. -7 ) M\ 
m 2 COiSffl^'P y 7iE^<Z) 8{@©:/P y ^ Bn ( n =0, 
1, -7) iZftftLZmAZtlZZtlzteZo 

[0 0 7 0] CCD^aa&fl^Py^flWBn (n=0, 
1,-7) ti, aW«7-UiJ6«»4 3T^MIi±<0« 
^C***tU 3£tt:tt9iJiK9IS**l (P/S) 44? 

6 (DAC) 4 5T7tP7"fl§lcUS^ *L 

Ts n>fti»s:»8§4 6(cfctNT. m%mm& ao) 4 

7 # ssi£3- tifcas« <t s *-»y*nT 

P>/\- h3-ft/c<£>-5. El^L^L^V^^-^e^fe 

[007 1] 0 7 tC E <08Wi8fc&S8lC<fc y <ra2£3"*l&& 

IZ. -?)\s***>J7®&mfO ~f 7 <D3"5<Df 2 7- 
li. £1 <D2Mf?'Py-^I^<D&ff^tfyO ~y7 

[0 0 7 2] -73s SffiffliJ©^;!/^** y 7»e336«il«: 
^Widlcfll^ftSo H 5 tt*<DMW»8*5*-rialH. 

§ffl*tl/c©-eJ3^»^S5 1 icT^SPfl^S (L 
O) 5 2fr5»£*nfcg«»»«««#£:5*5/>$ r 

S (ADC) 5 3T'f-f -^^/l/fi^C^SS^tlS. CCD 
S<I^-X/\'> Kll^-vm.n (m=0, 1. - -.7, n =0, 1, 
-.7) li, tH»eaJtt±T»^L/-cT*^SISftt*«)« 
#lCj:5^y em,n (m = 0,1, -.7. n=0,1,-,7) 

v m, n = x m, n + e m, n 

(m = 0,1,-,7, n=0, 1.-.7) COBH^^-rSo 
[0 0 7 3] CcDSfi^— X/O Kfl^vm, n (m = 0, 
1,-,7, n=0.1,-,7) it, ft$JM3j£«« (S/P) 
5 4 (C «fc y n =0, 1, 7C -.tic 8{I©<1^6'ctSM5iJ 
ft^lc^«l*+iTs C^ll2cD§ff^Py'7«^<!:L 



(12) 



3 2 9 6 



T«1«a©)l*7-yi*»» (DFTx) 5 5KA 

flJxlis n = OT«vm,n (m=0, 1. -,7, 
n=0) ^K*7-'JX^SI»5 5lCA7j3-*U n = 1 
ZHivm.n (m=0,1,-,7. n=1 ) tfjUtt^-yx^ 
M5 5 ICA7J7!:*!.*, JJTFISHfKs n = 2, 3, 
7 (Dlffi IC^ -y -7ii^ vm, n (m = 0, 1, — ,7, n = 
2,3, -.7) «WR7-'JiafflMI5 5JCl«*X**h 

[0 0 7 4] »1«@(0**7-yxajft»5 5tts ± 
IBM 2 (Dgffi^P -V <?m^V> 1 ?'n -v ?#A2)*n*C 

tic ^<7>8<i<^fs^B#Hia±)b N 6Jajs»tt±^s» 

t5o LTs C 8 <BO«*tts KIR 

a ©my maws (decx) s6icKt>znz><, 

[0 0 7 5] C©*lS10D«yiIiEa<HI5 6tt» - 

oro^p -y ^AT^ns e<t ic-?-<7> 8 mmn^ Vm, n 

(m=0,1,-.7s n=0.1.-,7) (Do^T-Mt^m, 
n (m=0,1,6,7. n=0,1. -.7) #SEftlT*fc*C££ 
fUfflLTs — USIfiBx— S*Xm,n (m=2,3,4,5 > n = 

0. 1. -.7) fcJfcTT^o CCD— jUSISffl^— S»Xm,n (m 
= 2,3,4,5, n=0,1,-,7) c7)jf£li N & 1 COH)5S<7)ftJ 
*tEiailc»«7-UxS»fl)«l3fi*3pJfflLfcX^^ h 

5 AJt^jiiCcfe y fjfttaft*,, 

[0 0 7 6] -r^te-S, $-rn = 0<D^Py^*^A73? 
ftftif^Klis 8fll<DM#tS$6 
Exm, n=Vm, n — Xm, n 

(m =0.1,—. 7, n =0 ) (Oo^>. 4i!CD7>Ml^Xm, 
n (m =0,1,6,7 . n =0 ) tem&FST-fflQOmBiE^ 
T&^frSs £4l@<DExm,n (m =0,1,6,7 s n 

= 0 ) liSUflT'**,, CCT\ $m&M&icjs^Tl)\\t> 
o ftl£ y 2 fl| J-XT <t f £ <t v 2 1B4)Sl y e xm, OlCfcf L 
Tv d tl^SlcIS y ITIE^S 5 6 T^yO Exm, n (m 
= 0,1,6,7 s n =0 ) ^a&^CttfT-^ Xm,n = V 
m. n -Exm,n (m =0,1,—, 7. n =0) fr6s IELl^ 
IHft-^Xm,n (m =0.1.-. 7. n =0 ) «-g£T*So 

[0 0 7 7] n= 1 ~7(0S7P , y?lCO^T i fc, 
(dfi(cM y ITIEit^SI 5 6 IC fcl^Tef *0<Q 7 ;HI4 X m. 
n (m =0,1,6,7 s n =1.2.-, 7) ^ffl^TIELt^Ki 
ffl^Xm.n (m =0,1. -.7, n =1,2. -.7) ©Sitf?7 
ftto*l£„ 

[0 0 7 8] JT> Z?LTn^-i£tltc&7'av<7(D& 
Pfl^Xm.n (m =0.1. ",7s n =0,1, -.7) tf)5"5X 
m,n (m =2 % n =0,1, -.7) lis *$t1t Sx— 
trM 1 <Dg«;7n -y -7 ^-^ffifyil^fltf&LT^ 
5o C©a5U«^W\ SSUtt^MSSS (S/P) 57? 
mm^wn (n=0,1,-,7) tC*«;2mfc©5s S2 
SS©»t«7-yx^tg (DFTY) 5 8lcA7J?n 
5o cl! T\ ±ISm 1 <DS«^'P ■> ^-fl^-wn ( n =0, 

1. -.7) lis buSBSI lftgc7)^yfTIE«^S5 6Ti^y 
*WIEL*+l3&6^/cli^s -?-c7)Myen (n =0,1, 
-.7) *^h,tc±><DtK2>„ 



[0 0 7 9] m2Se(0Mt»7-yx^SS»5 8l*s ± 
IBM9'JlCA73T*-tl/c^ 1 COgfl^P -y <7lf^wn (n = 
0, 1, -,7) ^B$S»±* s 6iSl;filKtt±a)ffl^lt:^-r 
5o ^LTs sICDill-Ss^lgatfDmi <D§117'Py7ll^ 
Wn (n=0,1,-.7) £s W2«B©WyiTIEa»» 

(DECy) 5 9lCA73-r^o Cc7)Sg2l8:Sc7)*3yrriE 
aW5 9tt, wHB*1«B©«*JIIiEa*ll5 6i:ra 
^iCs — oro^P>y57fl^A7J*+1.5Z:ilC ; €-cD8<i 
©fl^-Wn (n=0,1,-,7) CDd^CD/x^f P'y Ml^W 

o , wi , W6 , W7 tr-m&T&z>z.£->kmmL.T. m. 

tcHHBt"-* Y2 , Y3 , Y4 , Y5 £J££ Lft* y ITIE 
[0 0 8 0] LfttfoTs £1 OSW^ny^lWK 

^sn«n»j # 2 «xTT»niis rotssy lisiiE* *i 

TIEL^fll5tmSg7 : --S» Y2 , Y3 , Y4 , Y5 tm± 

*n?>c: <hic45„ 

[008 1] f^*3-6s sICOIISScTJmjKTlis «5t1t« 

t-zyi , Y3 , Y4 , Y5 i*mi aacopyrriE« 

§S5 6fcJ.lHII2ftBfl!)«yniE«^«5 9lC<ty 2 
0<Df!*yfTiE!b^ftfc>n£C<!:l::ft5= L/ctfoTs 1 
IU0!)*©« y STIE^Tft 5 tl^lc tfc^TM y ITiESg73l* 

[0 0 8 2] mXifs £?m8 (a) l:-Tt<t9l^2 

©sflt^p y ^fi^s-^'p v tpu^ztizmvmft 
2J-xT(7)j»-&is:iis dcD^y«mi sawwypiEa* 
s 5 6 ic^it^isy rriEjaisii: j; y -r^TiTiE^nSc 

[0 0 8 3] CWcJttL m& (b) KgVf J:3lC3iH 

^cTDmy^ttfc^p-v^^^ig^icii, musacT) 
m y rriEa^tg 5 6 zh* co^p ■> ^ ^rriE-r z> z.t& 

T't4i,\ cl(D7c46s SS7n'y70-Hfil«f-$li 

y *tttr7'n v <7 <D&& 2 WT^iS^lciis 8 IStfMIJt 
If ^x- ^ <D r> t>m y *dt» 7 s - * li 2 {Hi-XT <t ft 5 ft 
46s Cc7)^yiim2lfiac7)^yiTiE^»5 9lCsfcyfT 
iE^n^o CcDfc#s «5t11S?87 r --5'liIEL<SS*n 

[0 0 8 4] ftfcs 1218 (c) lc^"TJ:-7lc3fflJ-X±c7) 
y *$<j^p -y •J'lSs^ 3 lEiX±35£*I^U:iis H 1 « 
@c7)myiTiEa^-g§5 6lC*5s^T*>s $fcm2Sa<D§3 
y UiE«#S 5 9 ic fc^T t ITiE-r 5 C <t li T* ft t\ 

[0 0 8 5] -7?s COHBScDffJ^Tlis SiffflOfiiS 
^aitfcl7«§<f 7'P -y ^ ^ -< 5 V^cDJiai^^ct -5 

lefjftoTi^o ^ftte-fes miigg^yrriE«^s 

5 6Tl*s — HfiflMHx— 9Xm,n (m=2,3,4,5s n = 
0,1,-, 7) <DJt^©^aiC*5l^Ts m2<75§^^P-y^ 
flfVm,n (m = 0,1, -,7, n=0,1,-,7) (D^^<D^ 
;HI^Vm,n (m = 0, 1,6,7 s n=0,1,-.7) t. ttlfc 
-r*K*a<D7;Uft^-Xm,n (m=0, 1,6,7 s n=0,1. 
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-.7) £<DmftEm,n (m = 0,1,6,7, n=0,1,-,7) 

[0 0 8 6] $tc. if^mcsg2&swssurriE'<f^t§5 

9Tte. flBfcifSH^— $< Yn (n=2,3,4,5 ) (DiH^O) 

umicts^T* mi (D&myn-^m^wn (n=o,i, 

•••,7) CD5-^(75/\VP-y hll-^Wn (n=0,1,6,7) 
ts ftfc?%ma<DJUay hfg^Yn (n=0. 1.6.7 
) ^CDM»Eyn (n=0,1.6,7 ) tf^itJ^tlSo 
Tv cne.<7)^til^*l/c^Exm,n (m=0, 1,6,7, n 
=0.1, —.7) , Eyn (n=0, 1,6.7) lis SOTfs (CO 
NT) 6 3(CA*l?tt3o 

[008 7] ft\m& 6 3 li v ±IBS-M# E xra. n. E ynCD 
LfctfS, ZtlS^M^fi^ti^tlO icifitt 
tt5^<&ffl» (PS) 6 2<Di*f»«Rr£ft!l0U d 
ftlcfc (CLK) 6 3fr6f££Stitc 

-y->^'J>-?^p.y<7c7)teffl^^b^-a:*o $fcs ±IS 
»««*rT**JW**HKCS!MM§6 31*. UHBttO^py 
<7 IZ&tfZmftm E xm, n, E ynCDW-^M^tl^tl^. 

[0 0 8 8] W±©J: 3 1=* 2 Mim 

Yk (k=2,3,4,5 ) =&/\Vn-y HS#Yk ( k =0, 1, 
6,7) ££^lC1l£lc7)>ffiftJix7-Yl£&»4 1 TBS 
IBI»±<0SMM»fca»U C<D£IHfl»*iI5Ufl»l:: 
**L/fc©-6— HSifWx-^WXk (k=3,4,5) (c£ 
46T7/HI-^Xk (k=0,1,6.7 ) <fc£fclC2®!(Da! 
'J i^SSfg 4 3 THSIHMLtaXMflreKSa L 

raster a. 

[oo8 9] stcSfiWD^/i/**-*' VT&m&mzis 

5TMiMKII±9fll4(cXttL^O«MVIIiEfK 
fS5 67fSaC3!JHIfXk (k=0,1,6,7) *JBC 
TSSyfTiE«^LT-«S1««[x— ?5iJXk (k=2,3,4, 
5 ) *W£U ^lccic7)-flS1f$Bx-^fiJXk (k=2, 
3,4,5 ) *<Dx-**iJX2 ^»Kf^lC^g5LT2lfta 

©«t»7- y i^ssss 5 8 T-m%i®.i&±(Dmmc&8i l 

(k =0,1, 6, 7 ) ^ffl^TlSSyfTIEfc^LTflB'clfSBx 
-*?UYk (k=2,3,4,5 ) «S*r^<t5tcLT^ 

[0 0 9 0] L/i6^Tilc7)^2cr)SISfic7)^li;J:n 

*^«jfclf*x - * tcoi^-n* 2 hcdssi y ijiE*stt t 

IEfll:&*5Stt*E ttfTS. CtilCJ: y<s£ftaKtf£ 
<fc Lfc»$T?«fe'J>ft < SBx—S* Ko^TtelE 

L<S*-r^Cli:6 > !Rrtg<i:&^o $tc ±|B4Hf*yiTIE 

/HMfe J:tf/ \V □ -y hfl»*f Uffl LT^ o TO^fc 



46s BISK y ITIEJB JE*^- * < » 

c tuc <t y esggrtsft < «*r * c t *<> 
[0091] zL(Dnm<DBmiz<i:tii^ ±§3ssy 

^tCDmftm m E xm, n, E yn^ffil^Tg«^'P y * $ -f 
5 > ? f L T ^ « <D T\ §11 7 □ > <7 * •< 5 > ?<D 

2 zmutzizmtfr* < % y » c ntc <fe y ««<oeai«i 

[0 0 9 2] i-eic. ±fBSfi^n-y>^-f5>y«)*iJ 
W*, «!&©?'P^Kfctt3M#fiiExm,n, Eyn©*F 

[0093] (m3<Dnm<Dnm) c<d»ii§<d*3<d* 

Ufflf J: 3 tc L/ctc^Tfe^o 
[0 0 9 4] 121 9 li, C©»3©*tt©fl5ttlC«*>*« 

p-y^EIT^-So ^:fc\ I^)I211c331^Thu!BI2I 2 <£EI— g|5 

[0 0 9 5] ^yiTiE«^S2 6TI*, ttSS^'-^CDJt 
SII»7-yx^»!^cT)7;Wf^Vk 

(k =0,1,6,7 ) <t, »JSr*«tt05tiHl^Xk (k 
= 0,1,6,7 ) i:c7)M»Ek (k =0,1,6,7 ) 
tls Cc7)g#Ek (k =0,1,6,7 ) *l«IM»»3 

[0 0 9 6] $/cClc7)e^Bli. §ffl7Jl/f*tiJ7 
ffi^^^e^P-y^lHWra^/sVP-y h<1^^4tlJ-r^ 

-fW340~34 i *lxTU5o iine©*SEilJS 
7-<;U^ 3 4 0~3 4 i iCjcyjiai^nfc/xV P •> hffi 
^li-ttl-vrn P L LESS 3 5 0 1 ~3 5 i fcxfrsn 
2> 0 PLL@K3 50~35 i ICfcL^Tl*, ±IB/\°-1'P 
-y h1I^c7)7=f^/ \°-$f - >^6§<I7P 'v<7-5"f = >-?'c7) 

<0-rtlflHBtt±IB»iJW«3 6lcA*)3-ft*o 
[0 0 9 7] $iJ»S3 6li. ffli?i«rsfli3i±tfyeictt 
±§BP L LESS 3 5 0~3 5 i T«Sil**XfeSfS^P -y 
^ ^ ~ > ^'eo-rtvlSfBlcS-^X^T^fflS 3 2 cT)i£;ffl« 

ctiiccfcy -y>yy s v^ottffi* 

RT*#J»r*. C+ltcWL3l±6^y^c7)^^B#lc33^T 
liv ±EIRypiEa[^MI2 63b^6ia**tirc»!Mf«tc 
*r5^T»*« 3 2 cDttffla^iJW Ls CtllcJ: y It V 



(14) 



3 2 9 6 



svy©tt»*R«*j»T*. -tia 

[0 0 9 8] K«/5rr£C<!:T\ g«3l±#y 

[0099] (.m^commcDmm) z.<D^om4(Dm 
- * =&«5t«$a x- * t -iKitigx- * t <d 2 mmizft 

tf, C©»3 ©jiaSOreBTttilHIx-*** 1 «ifc1t 

[0100] 01 0t£d©^4©*fl6©JB!lgu:fiifo*jM 

□ y^H?**. &33v IHEIlc^^TBuSBE4tlPl— SP 
»KttBI-IW*t!rLT»L^IWH«:«*-r*. 
[0101] COJmo&ttOffiaSttBtt. iMWt«t^— 
■J x£«B£tt9JiI&JK&»£fr5ft:« 3«©EB»tf« 

*mc»*3&*ttzv*o 1 ©3S»*»7- y x^sss 4 
8 <tM?ijfi5ij^}ftS4 9 THis *t*g&s& 1 *5tm « 

x—frZk (k =2,3.4.5 ) tfAVP-y Hl^-Zk (k 
=0,1,6,7) <»:<!: i fe>lcB#HW±©1I^lcS:HS*ti, Zti 
icdcy ^fig^tifcS 1 co&fi:/p -v *fl»#afcfJi*5U£ 

Gift?-* Yk (k =3.4.5) ICjjnjLetlSJ&T'/WP 
7 hf §Yk (k=0. 1.6.7 ) ££fctC2«S(&a*IWI!t 
7-'JUIMI4 1 teAfcSn*. 

[0 10 2] C©2«e©iS»«tt7-'JX*flS«4 1 T 
lis ±EJB 1 co&ffi 7ny? ft^tfUQ * 5 ftfc* 2 

a»* tv ctuci: y m 2 (oasft^p * 

tiz„ *lt. z. (Dm 2 ©aifgyp y?flm*. mm 

5U**»4 2TK5iJfll#K*lft*nfc©-B. -US If $8?' 
-*Xk (k=3,4,5) lcttil.6ti*JgT7;Ml*Xk 
(k=0. 1,6,7) ££:<fcU:3«B<0>filWft:7-yx£» 
SS4 3KA*l*ft. CC?ttnN±<Dj|l3 4>%a7ay 

[0 10 3] &3b\ 0iLT^4l N ^ CCO^-p&jMff 

felt3Jtt3l»MHk *ft7- U x£gHM3J:tfM y PIE 
«4HI»6tt« 3ll®igK*llM£SMLfc«lja&ft 

y, *©»a»«!2©si»omtt-piE'<fc«Matra«T 

[0 10 4] £CD<fcd&->7.^T-35fttf\ ^Wt-Z 

ttm&mmfzm 1 futita^- * t^ucsm&n 2 

tiRHx-* fctOflSfl!)— HWHix— S» i© 3raic# 



#fi J:07\V P v hflreftH^feMU fIiEWMWm#fi 

fttotu 3 mc j: ysrfc^MyrriEfflTiiMT 1 — s»££< 
an*.* o*yesasii6**«T*-&-rn:, mi 

« Jfc1t« 5 s - * 33 <fc tf* 2 « jtlta^ - * COM y ITiEflB 
[0 10 5] J.X±a?^7cm4COHSSC0miSTl*1S 

K#W\ cnSflD7 r -**4S;Hltt±lc|«JHkLTea6 
T*«fc3lc«J*LT > fc«J:i,\> 

[0106] (at 5 nnmmvm z. ammm 5 con 
storem*. jttca^fcj(t2fl)*tt<7)»«i<oj:7»c2« 

[0 10 7] Ell 133*0=131 2i±. ^tl-^tlCCoaSS 

e5S6««flDKaMi*«*r @k7p ^ hits y , 

■< hs 7 lUV£ Lfc^-g-^Lfct.COT-35 

^ 0 1 K*8b:> hT35y. ±l3it $Bx-^33<ty : 
JtS^ - — ?li^Pg»GF(23 ) ±©«tt*»-3*S*T 

[0 10 8] ±£BM 1 33*0 : EI1 2lc^Lrdc3H^S 
tt 2 ©W^cofa^fiK/^IKSMlc* y 2 pg»C01f m.9 

— sj^es-r^t cot 35^5 jt>\ jtriai 333*001 4 
[0109] 01 3 izTH+m^fii&mz 

33^T. S^jCOSItaix-^COl lU h (N1 , N2 
, N5 = 1 ) ^ 

Ak,1,n(X) , Ak,2,n(X) , Ak,5,n(X) 
i«t)U 6^0 2^JCO^g7 ; '-^C01 JU h (NO 
= 1 ) , (N6 = 1 ) ^tl/f'tl 
Ak,0,n(X) , Ak,6,n(X) 

t&*>?*><Dtt%» C 6 COtf $S 5" - J: U-'^S t 1 ' 
-•S'^^fCTafcir.i:, J.XTCo*-?lco^JSiC<!:4 

[0 110] Ak,0,n(X) = ak,0,n 
Ak,1,n(X) =ak,1,n 
Ak,2,n(X) =ak,2,n 
Ak,3,n(X) =ak,3,n 
Ak,4,n(X) =ak,4,n 
Ak,5,n(X) =ak,5,n 
Ak,6,n(X) =ak,6,n 
CdT\ J.XTC0£]i5fr&— mt LT^<»^o 
f 0(X) =X- 1 
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f 1(X) 


= x- 


a 


f 2(X) 


= x- 


a2 


f 3(X) 


= x- 


a3 


f 4(X) 


= x- 


a4 


f 5(X) 


= x- 


a5 


f 6(X) 


= x- 


a6 



a3 +a+1 =0, a7=7 

±SBtf?fiSU : ^ro§7 : '-^ Ak.O.n(X) . Ak.l.n 
(X) , Ak,6,n(X)<DS^lC f 0(X) , f1(X) , 

f6(X) *»jys|jT* WT<D«fc3te*HA*fcft!©l 
lcK-3*-&fig«C Pk T'^figU 7JW hOft-iffSBk, 
n(X) £W£j$*tt/cft^f§Bk,n(X) 

[&6] 

6 

Bk, n<X) =5: IlifX) F (X) / f i(X) 
i=0 

[0111] <IU 

F (X) =fO(X) fl(X) -f6(X) 
F (X) / f i (X) s 1 , mod f i(X) 
i = 0, 1 , 6 

Hi(X) =Gi(X) Ak,i,n(X) , mod fi(X) 
i =0, 1 . -, 6 

[0 112] cplllA*J^SlC^Tli. #J*.tf 

XSKM. R. Schroeder , " Number Theory in Science and 
Communication" , Springer-Verlag . l£f¥iWH£fBt)c3r 

[0 113] — 75§fH»m*v 01 4 iZTTsTmmtMgi 
Blcfc^T. »SA**tlfcW*» Bk,n(X) K*frL# 
»S D C P k A*J*J©itc*-3 < SMHtfrfc*) 

Ak, i.n(X) = Bk,n(X) . mod fi(X) 
i = 0, 1 , • -, 6 

»fBBk,n(X) l*77WK *-<D3 "Sit $8x— 
yfJIE«^SD E Ck TH* 1 /W r-CDlSy ITIEtf 

[01 14] ^$<sic eas»-pfitfipurn*«yoffi» 

£ K ^^^^/Litr^tx WyEk,n(X) I* 
Ek.n(X) =|L/Xi 

Vk,n(X) =Bk,n(X) + Ek,n(X) 

Ak.0,n(X) =ak,0,n 
Ak,6,n(X) = ak,6,n 

SfIf§Vk,n(X) *fO(X) , f6(X) ffJofcW^ 



Rk,0.n(X) =fi 

Rk,6.n(X) = pX°" 
TSVA 

Dk,0,n(X) = Rk,0,n(X) -Ak,0,n(X) 
= P 

Dk.O.n(X) =Rk,0.n(X) -Ak,0,n(X) 
= MX6i 

j: y i / w h coi* y fiiEtf & ?ni.„ /c y cdis y 

£ L tcmm^r- * £ <fc y £ < fllEf S C £ #T'* 

[0 115] fit±<>!>tS«3fc»-3*. Il^Til 1 fccfctf 
El 1 2 IC^ L/c 2 f6Harofl§^8iJ3<t:y'<i§»« 

8ii©»f**tJtBT*. 01 1 k^t, •(i^ 

fifc8§CP1 T«k= 1 <hLTA735 : '-'?A1,0,0(X) , 
-, A1,6,0(X) CtllCd:y 7JW h<Dft 

^nB-\.0(X)ft£m*tlZo ±EA*T f — ?A 
1,0,0(X) , -, A1,6,0(X) Al.l.O(X) , 

A1,5,0(X) <D5/U r-li«5tgC0^1f$8^- 

»y<35A1.0,0(X) . A1,6,0(X) 

*nfc??^i§Bi,o(x) i*. ffjtflr<offltt^— ttoitax 

A0.2.6(X) , •-, A0,5,6(X) t$£Xf2tW hCD 
7lg7 r -*A0.0.6(X) , A0,6,6(X) <h<h*>l;^ 2© 

atfMI^-fimc po T^-fig^tiS, ;iro<t:#, ft-sfli 
B1,0(X) ti 

B1.0(X) =A0.1,0(X) + A0,1,1(X) X+- + A0, 
1,6(X) X6 

[0 116] 2f8S(7Mf^£-|#g§CP0 tcfe 

^T«, Stf lS@tf>{t^fi)c»CP1 <DH17J(D3-6A 
0.1. 0(X) <t. — *M>««7 r -*A0,2,0(X) , -. A 
0,5,0(X) TC^t 1 '— ?A 0,0,0 (X) . AO,6,0(X) 
£#$jaS*U 7/W hfl)«F#«B0,0(X) tf£fiE*tt 

SWCs fi^^»CP1 ©ai73O5«A0.1.1(X) 
<!:. -UStDtiNB^-* A0,2,1(X) , -, A0,5,1(X) 

KIt-^AO.O.KX) , A0.6.KX) tJb^fiK* 

*u 7/w kb^iibo, kx) ^fiic^ti^o 
fi^fimcpi ^6tb73*nfcAo,i.2(x) , 
ao,i,6(x) t\ irti^n— mom&T-v n * xf 

-f hO)^sf B0,2(X) , -, B0,6(X) jb^fiK^n 
So -r%fe^> B0,0(X) , B0,6(X) (Dl+4 9/< 

[0 117] S8«flWO«SiT?tt, ±IK36««0« 

a* N e jSiis-n/c^ii b o, n ( x ) ic, e&B±TM y 

E0,n(X) fl«aifc-3T355O«fe?ft?f#BV0.n(X) 
V0,n(X) =B0,n(X) +E0,n(X) 
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n = 0, 1 . 6 

*o?z>t. lai 2iz7ikTmm*m%imT'te. %lv>&o 

9t?7lU h<DVO,0(X) ibMSSOfl^SS 
DC PO Tfi^»»*+lTS^ 1 /W hfre>&*A0.0, 
0(X) , -. A0,6.0(X) Jb^figtftl*, *LT\ Z.O) 

»«s?nrc^i§Ao,o,o(x) , ao.6.o(x) it. 

x-* AO,0,0(X) , A0,6,0(X)£SK|£yfTiE^ 
SfiS^+l^o ZL<Dtc#>. ±5fiA0,0,0(X) , -. A0.6, 
OCX) C0^-5©1 )U hfe^oTC^Jl^-lcti, C<DM 
yi*iTIE*tl*o Oj'J7AVh5)V0,0(X) lC*tL1 

[0 118] ttttmflKC. V0.KX) . V0,6(X) 

cd2/^ hroTis^-^^micMyrriE^ffiss-tis 

CtUc^yS* 1 /W KOKyiTiEsyfTfttJti*. 

[0119] *tc» ±ibi sewmyrriE^sD ec 

0 frZ&Jj-ZtirctffflT-' 9 AO, 1, OCX) . -, A0.1. 
6(X) % A0.2.0CX) , -, A0,2,6(X) s A0,5, 
OCX) , A0,5,6(X) £03-6v AO, 1, OCX) , -, 
A0.1.6CX) it. B1.0(X)£LT2»B©flHt4WKB 
DCP1 tcA7J**l3,> ZLZLT. ±IBB1.0(X) it. 
B1,0(X) =A0,1,0(X) +A0,1,1(X) X + --+AO, 
1,6(X) X6 

[0 12 0] «f»)BSDCP1 Tit. ±SBB1.0(X) 
^*J^SlCJ:y»«ET*nT. 1 lU h#S**A 
1,0,0(X) , -, A1,6,0(X) #£1***1*. fLT> 
C<D#«**l/cft^l§A1,0,0(X) , -, A1,6,0(X) 
It. H3yiTiEffi^tlD E C1lCij^Tet«3032/W h<D 

jz&t-* ai.o.ocx) , ai,6,ocx) ^sici^yrriE 
awaiwitffffcfati*. zotz&t>. ±sbai.o.ocx) , 

-, A1,6,0(X) ©-5-6CD1 /W M^oTl/***^ 

w\ d£D^yt*rriE*+i^o o$y 1 /w uriEtffffc 

[0121] JX±©=fcdlC±IB2K«fi2(O^B(CJ:+l 
tf\ «$fc11HB7 r -*A1.1,0(X) . -, A1,5,0(X) it 
lKa©My|JiEffi^g§DECO 35&Tj2&EV>m i )tl 

i^ggDECi tcj;y^w-2ig©!!*yiTiE#ffft*>n 

«C&(ctty, L/itfoT. ±fB«5fcifflfi7 r — 9 1 L 

S6^'-2U:»L2£<^yiTjE£*T&5C£#T^ C 
tile J: y M y HiEI6a<&*C^»*tt*|*«fb£i8*ff* 

[0 12 2] ffiffi7 1 '-*fc<£tf7ES^-*# : frPS 

<*g f (23 ) ±<^&£#o£JS^?-a;b**i*ia£?- 



[0 12 3] (S6<0HJSO^«) dtD«^©«60)S6 
-*<t#S&*2|igJiU:#tt3,<h<h i kl;:. flfttfSgx- 

ttc^t^o lt> cnem fc«to : S2co§«5 l cts 

£j*u *<D£j#aj7j£^>U5 1 *+y7MS£-t*J:?i;: 

[0124] zrc*ntt*>iz. aismMmmmcts 

rriE«#*T-MyriE^^%t\ zo&tiotti.wm 
1 fcck^m 2 eMBtiMBx-' 9 ic»jsr *a««-wj* 

^ft^tt 2 IS g <75M 1 fc * tHS 2 <0fI^##8Ttt« L 

fc<D-sis y rriE«^ LT±fem 1 & .feim 2 qh^his 

[0 1 2 5] &fc\ cromeroSlfiS^icfctNTt,^ hu 

JS^TS=b**l£ LTBM9*ff*a. 
[01 2 6] mi 5fc<fctfi2|i 6li. ftlf^cC^e 

[0127] »rs£flifij<D7/i/^*+ y T'^assaicift 

S 1 fflff^fiESC P 1 2 ©fa^fiESC P2 tfr 

zmmztx. 2©a*< 1 fiw^i^fiEsc po tc«t y« 

[0 12 8] £<Dd-Slfaa<OSg10Mf^/#i!CP1 
Ttis «5tS<DiS^5yW ©fltSf-^ A 1,1, 

0(X) , A1,5,0(X) 1$2lU KOTCftx-^AI, 
0,0(X) , A1,6,0(X) t«^fiR*nT, TiUYO) 
■5UflHf*»6JS:*W^HB1,0(X) <h^oTtii^^n 
So ^fc1®a<Dm2(Dffl#^SCP2 T-t*. 
<7)B^5/W h<DM2C0ltfg7 : '-'SJ A2, 1,0(X) , 
A2,5,0(X) #2M"-f Y-nTZm.?— 9 A 2,0,0 (X) . A 
2,6,0(X) tfi-^-&fiE*nT, 7/W hC0il5iJCI-^^e 
%S^iiB2,0(X) i^oTtfcS^S-tl^o ±IB^1fc 
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J:lfl62«)f^«IIC PI , CP2 fc33W-*fl»&fi)J 

[0 1 2 9] ^LT. CtlS<0ffi*£fiE»C P1 , CP 
2 frSiU*j3-*lf;:?3^i§B1,0(X), B2,0(X) It. 2 

«a©fiB^j«»c po icA^nSo ctierof^ss 

B1,0(X) , B2,0(X) tt\ 

B1,0(X) = A0,1,0(X) + A0,1,1(X) X+-+AO. 
1.6(X) X6 

B2.0(X) =A0,5,0(X) +A0,5,1(X) X+-+A0, 
5,6(X) X6 

coj^icatoTjrnSo 

[0 13 0] ±IB*WHB1.0(X) . B2,0(X) tf\t> 

2ei©ff^scpom jfcr±ia* 

«F#HB1.0(X) . B2,0(X) (Da-61 lU l-gCD{l# 
yp-y^AO.I.O(X) , A0,5,0(X) jb\ giJ5^A**tl 
fc3/\V hcD-ftSltSHx-* A0,2,0(X) , AO, 4, 
OCX) 2/\*-fhW7i;Sf-*A0,0,0(X) , A0,6, 

o(x) tt^izm^smzti. z<Di&m7JWh(D$m 
Si bo, ocx) tfaiT^tiSo 

[0131] ;*IC. ±Eft*Wi§B1.0(X) , B2,0 
(X) <0o*>2lU hg<Dft^^'P-y^A0,1,1(X) , 
A0,5,1(X) #\ Sy&A7j3-*l7i:3M"'1' KD— flSttSBf 1 ' 
-*A0,2,1(X) , A0,4,1(X) <L. 2lU h<DJZ 
It- £ A0,0,1CX) , A0,6,1(X) ttfeUffif^ 
Jtl. C«tS*7/W KD1S*»B0.1<X) ««ai7D*tl 

So 

[0 13 2] 1X^|W]«|IC. ±IB«f*»B1.0(X) , B 
2,0(X) <D3/WH«H©Si§7P7^t, 

n— ngfisse 5 s - * a xsn&T- * <d 3 / u v m ym<n 

lU hO?3^l§B0.2(X) , B0,6(X) i^oTHJ 
PO fr£li 

BO,0(X) , B0,1(X) , •-, B0,6(X) 
fr6&S^ft4 9IU KDft^fitfiiJ^ftSo 
[0 13 3] —75. §1lflJ^)V;U^+^'J7'ej||^S^ 

iSit6tifdf^»«SBlix 01 6lcijvr<£3l;:i {ifta 
*>M1^#(B»DCP0 t^UITiE«#SDECO <tfrS 
««*tU 2f£gl*M1 <Dfl»#liHSDCP1 JiJ:^ 
UfTiE^SDECI l£2(ZMi^#»f§DCP2 fc 
<fcmSyfTIE*£^SDEC2 ifrSfcfiMTtl*. 
[0 13 4] gftm^/U^^'JTMSItgETl*, ± 
gBSMflffliJCMSSiEflfr 6 aHISftfci^ig B O, n C X ) 
U\ •fE3MK±T^y EO,n(X) tfftlboT*©*?*!? 
■^ISVO.nCX) ^I?tl5„ 
VO,n(X) =BO,n(X) +EO,n(X) 
n = 0, 1 , 6 

* 3 T S <h . ±§S<l^#ft?gSTl*3:<D <fe 5 {cfs#»<K 
7M-< hOgflfS VO.OCX) <)>1f6a©«f»«SDC 



PO r*HA*J£^31lc*^^$*«;*ttT£* 1 /\* 
-f hJb N 6feS??^-I§A0, 0, OCX) , A0,6,0(X) 
£j#3-ft£o f LT> C!CD»«trn/c^liAO,0,0 
(X) , -, A0,6,0(X) oa-SOSftHHB^— > AO, 
1.0CX) , -, A0.5.0(X)l*. l5*y§TIE«*§-fSD ECO 
U:33l/>TBE«]©2/^r KOTEfix— S* AO,0,0(X), A 
0,6, OCX) *»l£»yiTiEtt*»a*tl*. C<Dfc46s 
±IBA0,1,0(X) , • •, A0,5,0(X) <D3 "SO) 1 M'f h 
fi«iR-3Tf'**&tC(*» £<75^y«:fTIE;JrttSo O^y 
7M*-f h^VO.OCX) (CS^U 1 /W hSTIEtffTfcfon 

So 

[0 13 5] JX&RlttCU V0,1(X) , -, V0,6(X) 
WS^lco^Tt, 1 J£g4)fi^5tt?»DC PO T*ft* 
^(S^nrcWSs ISyfTIE«^«DECO Kfc^TBBP 

ctiKcfcy^* i tu h©^yfjiE*^T^nSo 
[0136] ±ibi k grogs ysnEira&D EC 

0 3bc6a**ftfc1t«T f -* A0,1,0(X) , -, A0.1. 
6CX) . A0,2,0(X) , -, A0,2,6(X) , -\ A0,5, 
OCX) , • •, A0,5,6(X) C05-6> AO, 1, OCX) , 
A0.1.6CX) fcJctMO.S.OCX) , -. A0,5,6(X) 
lis *tL?'*l B1, OCX) , B2.0CX) i:LT2©S(DS 

1 fccfctf^cDfi^ttftSfSDC PI , DCP2 KA*J* 
nS„ CUT', ±ISB1,0(X) , B2,0(X) li^n^' 
+u 

B1,0(X) =A0,1,0(X) +A0,1,1(X) X+- +AO, 
1,6(X) X6 

B2,0(X) =A0,5,0(X) +A0,5,1(X) X+-- +AO, 
5,6(X) X6 

[0 13 7] Sg1 «DfI#tt»?agDC PI Tl*. ±IBB1, 
OCX) tffiJ&iSSSKJ; VftmZtlZs 1 /W l-frS 
&SA1.0.0CX) , A1,6,0(X) ft£.m-£tl%o * 
LT\ d<7)»»?tlfc^l§A1,0,0(X) , -, A1.6, 
OCX) O^-SflDlfa^-^AI.I.OCX) , -, A1.5.0 
(X) li. i^UniE«#t5DEC1 K£l/»TKHKD2/* 
•f h£D7C^^— £ A1,0,0(X) , A1,6,0(X) £*lCt£ 

yniEaflt««tfff**>*i*. z.<Dtztb. ±ibai,i,o 

(X) , A1,5,0CX) CD3-5CD1 lU hA^oTt^ 
SW^-lcl*. ClcDi^yiifTiE^+lSo "3*yi/«HT 

[0 13 8] -75m2<D«^K8§DCP2 Tli, ±fB 
B2.0CX) ^*J^>Hlllc<t;y»«*+iT. 1 /W h 
6^^:SA2,0,0(X) , -, A2,6,0(X) tfSfiR^tt 
So LTx CC»**nft1f«IA2 ( 0,0(X) , -, 
A2,6,0(X) <7)-5"5a)11lfB7 l '-^A2, 1,0(X) , -, A 
2,5,0(X) l*. ^yt7IE«#»DEC2 \,Zt5^TWL^\<D 
2/U hCDTtS^'-'S' A2,0,0(X) , A2,6,0(X) 

[c»yiijEai*»afl«fTfi:t>n*. LfcA^cT. ±iba 

2,1, OCX) , • •, A2,5,0(X) <D3^<D1 lU hi?mi 
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[0139] -r&fe-s, an isxzf&iomftft&T- 

Zmt. lSatDMUITiE«^8|DEC0 fc<J:0 : 2©g 
(DlSyfTIEif^SDECI . DEC1 lC«fc 'J ^tl^tl^ 
ft2@©ISyfTIE6^&fcn£C:£:lC&£,, L/ctfo 
7\ ±iSSfn 33*0-^2 ©il^lfSBx— ?P<hLT, Wf 

y is y mEtBAonf^iinftHMf beas«fT» -5 £ <t 

[0 14 0] £(D^6<7>*Sfr7)J£!!ITl;J\ it 

lca^fc«t5U:2S!BflD*IRyiIjElI#»DEC1 . D 
EC2 ?Kyiim*nfc*©*1 33«fctHB2<D»£«ifc 

BEflXBftS^— 5» A1.0.0(X) , A1,6,0(X) „ A2.0, 
0(X) , A2.6.0(X) tttlCfl^KSDCPI . D 
CP2 iCfcy 7/W KD*?!lfl»B1.0(X) ' . B2,0 
(X) ' tc£»Lfc<0-5, mHB1«a©KyiTjE*^» 
DECO lCfMWttLT^«. 

[0141] c<D!iiSja«*e©fc«)ic, 2ttsa>»MyiT 

IE<t^»DEC1 , DEC2 [tit. SS y STiE8W)S£if 

w»dcpi , dcp2 tca»*6ju:0tteT*fca&<oflw- 

HWWSIStfKttT**. «<MM»»DCP1 . 

DCP2 iCli, ±E«yiIjEa#»DECl . DEC2 

3^6a»««e**ifc±iB«y rriE&©f¥£if * «fe 
fi#t=««LT i aaoKyiiiEanMiD eco icetso 

LTWWHerSfca&Oil^ja^tfWtT 

[0142] coj^ftflbftTSSfre. 2ai©*« 

ySTiEI^DECI , DEC2 lCj5^T«5fe1f 

S8^-£te, TESx-^tifclcHyiTIEawSDEC 

1 , DEC2 fcffciy LTfI^7J»»DCP1 . DCP 

2 lcR*tu *6lCC©(a^»«»DCP1 , DCP2 

1 SgcD^yfTiE«^SD ECO 

[0143] jtrs^«itit«7 r -4»Ao.i. 

0(X) , A0.5.0(X) 3b\ ESmiCDTiim-F-* AO.0.0 
(X) , A0,6,0(X) i:,!:*,^ SfM/W h<E>62*0.<D 
5Hf-^i: LTMy ITIE«#SD ECO lcKfiS«^* 
*l3o *LT. M y ITiEiS^-S DECO TM, 7 JU h 
©SfffS VO.O(X) #±13 4 h©E3E*Q^S^-^ 
A0,0,0(X) , A0,1,0(X) , A0,5,0(X) , AO.6,0 

(x) **>timi£.mvtnEGmmm-$tL%e L.tc&-o 

^Cjfv 2«©«yniEll6*T«fiHV0.0(X) <DWk 



[0 14 4] JXStmttK* §iff§V0,1(X) , -, VO. 

6(x) ico^rt. ^-n-? f n2Ss©^yrriE«^»D 

EC1 , DEC2 frS»«i-ftfc27W KDlf$85=-£ 
[0 14 5] SlcD.tdlc^SgtDmjtlTti. flBfeflHBT* 

— * =&m i ©if six— 2 oymmf-zmticft 
if, cneOTflBtitw^-r ss ©finesse 
pi. CP2 T^n^ti^fi^-^tii^BKLfca) 

•5, 2gm©iI*^J«»CP0THlM1HB7 r -*i:«* 

nftitax— ? i t ttcmwtceajr * c ttf-r* . l# 

fc*«fc1t«7*-*mcoi/>Ta^«ypiE1iBfl**Jl 

[0 14 6] *Slc» gfHICDe&^glcfc^T. 2 IS 
aro§MyiTIE3H§-«DEC1 , DEC2 T«£3Tttfc 

sg 1 tsuxm 2 ©«5tit a^-^P^is^jii^ic^ l 

»D E CO 'Sj&SU C<D1 Sl©^yfJiE«^»D E 

CO [CfcVT4A-r KOJtSx— stictysfgsvo.n 
«ffJSKyeTiE«#-r«J: J 5^LT^5<75T s . 

m y rriE^^T* 3 c £ # t* *. 
[0147] ±&tti6<Dnm<Di&mzt$^Tmi 

f ft*^. Ell 9lC^rJ:3lCiB^»«DC 
P t»9Jlc«^a«C P ^iSlts MU ITiEflP»«D E 

ci , dec2 t>^m7jititcn^9imm9'-^^m 

aro^Sx-^t-htlc^l^/SSC PluA^-T^o * 

5 s —*** «JSX-r-y^SWa*^LTllBa©^yST 
iE«^SDEC0 lC!)SjS«*&-r5o C©«fc?*«lJ*ti:J: 
oT*k »64>lttt^tt(<:6^«lslB£:n«09MJIIC 

[0 14 8] Sfcs W±2E^fcS6<OSIlS6©^!ET'tt. 

earr s j: 5 ictgfig-r ^. z. t *>*im:$>z>» 

[0 14 9] (X7 0Xtt0^1) COJWO»7©» 

aw)«*tt. ±iam6<D*sg<7)m«^mfUT^y. if 

[0 15 0] ^$(pHA*J^aitfc^T, fl!l7l«4ii 
tf> 0 :*£JiiC a 0 , a1 , a 2 , a 3 loft LS^J-XT© 

f 0(X) =X- 1 
fKX) =X-oj 
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.1 










-2 




a>" 6 


a 2 


1 


CO 






V 1 


a," 3 




a," 9 


a 3/ 



f 2(X) =X-w2 
f 3(X) =X-u>3 

u=e x p (-j2 tt/4) 

[01 5 1] *lt. ±ittmmc£vgmait)B 
(x) «^a-r«&^ b (x) it 

B (X) =b0 +b1 X + b2 X2 +b3 X3 

fau 

bO = (aO + a1 +a2 + a3) /4 
b1 = (aO +o>-1a1 +w-2a2 + a>-3a3 ) /4 
b2 = (aO +w-2a1 +aj"4 a 2 + cj-6 a 3 ) /A 
b3 = (aO +a>-3a1 + aj-&a2 +a»"9a3 ) /4 

[»7] 

fb 0\ 

bl _ J_ 
b 2 ~ 4 

3/ 

[0 15 2] <t£»A 4,£<D&|*fJK7-Ux££ (I D 

ft) <DmntmL<tez> 0 

[0 15 3] mic. ±$ttfiL&t>B (X) ttmikftnic 

aO = bO + b1 + b2 + b3 
a 1 = bO +oj-1 b 1 +o>-2b2 +w"3b3 
a2 = bO +ai-2b1 +0J-4b2 + w"6b3 
a3 =bO +oj"3b1 +oj-6b2 +co"9b3 

[»8] 

@- 

[0 15 4] i&y, 4jS(7)MI»7-';x^ (DF 
T) ©StSi^lXfc*,, 

[0 15 5] Lf:AbL A7D^-S tf*££SMl^<7)if 
£T\ JzfS<D<fe3lc^lBf f i (X) =X-wi , i-0, 

[oi 5 6] mi yfc^tfisn 8t*. ^ti^tu-x±os 
i dfti t^KDmmi&y-'jJimtk^ i dft2 i 
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1 


l 


b 0\ 


CO 




,„ 3 




a, 2 




6 


b 2 , 


«> 3 




9 

OJ 


b 3/ 



D F TO (Ccky«fi)6*n*o 

[0 15 7] ZOOS 1SS<DS1 <Di£*6«S:7-'Jx£ 
Ml DFT1 «5'EJg<DSU6M''l' h<Df|1 £>tS 

$Bt^— 5* A1,1,0(X) , -, A1,6,0(X) &2/Wh<D 

Tzmr-f ai,o,o(x) . ai,7,o(x) <t t^izmvm. 

7-Ux^*tiTs 8/W h©iS?iJfl^e.^^^ 
ISB1,0(X) i:^oTtU^^tl«o 1 ©gtf>3t2CD 
ffl»»7-'Jlt»SI DFT2 Tl*. flBtJgtDiS^ 6 
/W hOSf^CDttSg^— >A2, 1,0(X) , A2,6,0 
(X) &2/U KDTimT-'—S' A2,0,0(X) , A2.7.0 
(X) <h<!:t>lcffiS5U»7-'Jx^«!*nT. 8/Sfh© 

S5'j«^e^5^igB2,o(x) <t)&oTt±i7jTrn 

[0 15 8] Lis Cft6<a3£*t#7-'Jx£«!« I 
DFT1 , I DFT2 6^eaj7D?n/c??^l§B1,0(X) 

. B2,0(X) it. 2®3(DmMWL7-*J^m&& I D 
FTOlCA^lS-tl^o dttSOT^fiBI.OU) , B2,0 
(X) *>A7D*n^<!:, 2l8a£Da«t»7-'Jx£S!!3g 

I DFTO T'te. $t-r'±aeSI?#lf B1,0(X) , B2,0 
(X) CD3-S1 /\V ha<DlI^^P-y^A0.1,0(X) , 
A0.5.0(X) A\ 9jaA73*nfc4/W hO— ASISISt 1 ' 
— $tA0.2,0(X) , A0,5,0(X) t, 2/W htfOT 
S^-*AO,0,0(X) , A0,7.0(X) £: ttl CiMgtJBC 7 
-'JiSJft*^ KOW*HB0,0(X) 

6^ai7j7rti*c 

[0 15 9] ±E*W*HB1.0(X) , B2.0 

(X) (D3^2/\*-fhS©f§7'P7'7A0.1,1{X) , 
A0,6,1(X) b\ HJifcA73**lfc4/« KO-HttMSI^ 
-2A0.2.KX) . A0,5,1(X) 2/WKD7C 
m^'— ?A 0.0.1 (X) , A0.6.KX) iitlC^SIifc^ 
-'Jx^^tls EflM6il8/M'KD*WBB0.1(X) 

[0 16 0] U&BMStCs ±B*«*»B1.0(X) , B 
2,0(X) <D3/U hSJ-XP$CDg<f^?n-y?*K ^tvF 

M'< h<D^#ISB0.2(X) , -, B0,7(X) <h&oTtii 

X^Jftfll DFTO frSli 

BO,0(X) , BO.KX) , B0,7(X) 

^6^5^tt6 4/S-< h<D^Ii^tU^J*n^o 

[0161] -x. &mm<D-*i\>T*v t JTmm : gmc 

ft^Sttif^-Ux^SDFTO ii^yiliEiS^SDEC 
0 tfre^ftl^ 2&gl*|g1 ^!SI»7-UxS«!S 
DFT1 33<J:l>^ l JiTIE1S#SDEC1 <hx m2<D8t» 
7-'JX$MDFT2 fe.t^'jrriESfSDECZ 

[0 16 2] SftffliJ(D^l/^=F^';7 7 eS^ST^ ± 

iaas««i©ea6siifr6as«*nfc?wis bo. n ( x ) 
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K, &&k±Zm» E0,n(X) »oT^©<(:56?? 
^lSVO.n(X) ^§«^tl^o 
V0,n(X) =BO,n(X) +EO,n(X) 
n = 0, 1, -. 7 

-r <tx ±e« 3 izmm&m 

8/U K*>§ffif§V0.0(X) 1 «10«Mk7-UxS 
&ISDFT0 TH»7-UXT3rtlTS>«7l M-< 1*6*6 ft 
3ra^!gA0,0,0(X) , -. A0,7,0(X) t)^f$,-£tl 
So ^LT. C©4MK*tlfcW^SA0.0.0(X) , 
A0.7,0(X) <Do-*,<DftWT— 2 AO, 1, OCX) , -. A 
0,6, OCX) lis Mt)§TiE^#SgD E CO Kfcl^TBE»]4> 
2/W KDTlSx— £ A0,0,0(X) , A0,7,0(X)^S 

ica*»aiiiicj:*wyiijEaTOaa , *i*. z\v>tc 

46s ±IBA0,1,0(X), -. A0,6,0(X) £>3"5<D1M' 

$U 8M< h<DV0,0(X) K*fL1 hITiE*^Tft^ 

[0 16 3] J-X&|1*]«HC, V0, 1(X) , -, V0,7(X) 
(D&llZ-O^Zt. 1|ggt7)S6tSi7-'JX^SISDFT 

man. ctuctys* 1 ;w hc7>ist>rriE2WTft;bn 

So 

[oi6 4] ^ic ±ibi mmornvfjiEm^ttD e c 

0 6*Stil71*ta7ctS^7 : -'S'A0,1,0(X) , -, A0.1, 
7(X) , A0,2,0(X) , -. A0,2,7(X) v A0,6, 
OCX) , -. A0,6,7(X) (Dot, A0,1,0(X) , -, 
A0,1,7(X) *5<tO : A0,6,0(X) , -, A0,6,7(X) 
it. *+v!r+lB1,0(X) , B2.0CX) £ LT2SBWS 

1 lfcJ:0 : S2cT)S(6«S(7-'Jx^f§DFT1 , D F T2 
lCA71*tl^ 0 SI <B«tt7-'JX*»«DFT1 T 

it. ±isbi,o(x) tmn-J- 'J Xg&lCfc U 
T> ^1/Hhfr5%5A1,0,0(X) , A1,7,0 
CX) 3jj«toK*n*. *LT> C tlfc^iS A 
1,0,0(X) , A1,7,0(X) ©5-B©1f«lx-^ A1, 
1,0(X) , A1,6,0(X) l±. KyiHEWWiDEC 
1 tCt5l^TH*PCD2/W hOTTlS^— ? A1,0,0(X) , 
A1,7,0(X) ^«lcMUlTiE«^5aS^eft*3+l5o C 
£>/i:46, ±ieA1,1,0(X) , •-, A1,6,0(X) CDd^cD 

s 0 of'j i /w hrriEtf^ftto+i^o 

[0 16 5] -^2C0f!l«7- l JX^SDFT2 ? 

±eb2.o(x) &mm7- y x^ic* u n 

T> S«1/\Vh*^UA2,0,0(X) , -, A2,7,0 
WtfSdMrtlS. *LZ\ C<MW*lJrftfclWI§A2. 
0,0(X) , A2,7,0(X)<D5'5<DlS$g7 : — £A2, 1,0 
(X) , A2,6,0(X) it. f£yrTIE«^33DEC2 
lC3Sl/>TBE»]©2A-f hCDTCSx— ? A1,0,0(X) , A 

1,7, ocx) *»(cisyiiiEan?jDa*fffftton*. l/c 



(ibtv ±IBA2, 1,0(X) , •-, A2,6,0(X)CD-p-5cD 

So 

[0166] -rftfo-s. 'mMs&vr'mKjy&vt'mm?- 

VUit. lS@©MUUIEa^SDECO fc«fctf28S 
CDMUITiEa-^giD E C1 , DEC1 lz£V*ft?tL-g 
ft2 0<Dl*yiTIE#eftfr+lS;i<hU:ftSo Lfc#-=> 
T> ±IB£1 fc£tfm2(DflBfc1i#B^-*g¥<!:LT\ M 

SlcflL2JS<DMyfTIE£*7ft3c:<>:tfT3\ JltUcJ: 

y «u iiiEife^oKt^iRWftiwiibejSisffft 3 c <t 

tf?*S. 

[0 16 7] £ZZT\ Z\<Dn7(DmmwmiZlS^T 

ySTiEa^-SD E C 1 , DEC2 TgS U STIE**lfd£a> 
Ml fc=KO : m2^S^«5t1*$Bx— *n^nsE» 
<7>7C«7 : -*<h«WLTfK»7-yx£S!iSDFT1 , 
DFT2 tcj:y 8M-< KOiS5«HS*S-B1.0(X) ' , B2, 
OCX) ' icm&LtcCO-Z. l&WD&KKDnmT-? £ 
£ %> \C HijfH 1 8 1 (Dm y ITIEig^&S D E CO (c» 
LTl^So 

[oi6 8] d<D»jS«Jii&w/=46ic, 2isa(7?SMyrr 

IE&-SH8DEC1 , DEC2 izlt. m*) STiE^OSitS 
-yx£«!«DFT1 , DFT2 lzMJ5faM&&? Zfc 

46<Dii*aw!]»iga#sw-T*s. «»7-yx 

S&&DFT1 , DFT2 let*. ±IB« U IHE«^M» D 
EC1 , DEC2 fi»65tt««e*tlfc±l3KyiIjE*©If 

x£»Lft<Z>^ffi?iJ«^frSiS9iJft*il;:£JftLT 1 K@ 
Wg|yiTiEa^«D ECO iCfffi^QOtf IB<t LT!»a«*& 
•T S /c46©ffl^l5i£filte* ,! ^tT« So 
[0 16 9] C(DJ:3ft«fi!6TfeS^e, 2©a©SM 
yiliEa^SDECI , DEC2 iCfc^TftJtltlBx- 

^^-^w, Tcs^-^.tit.icMyrriEa-^tgDEc 

1 , DEC2 ^Jgiiy LTS6iti(7-yx^SDFT1 
, DFT2 0m%L7-<J X^tl 

DFT1 , DFT2 *I^OiSi««7-'Jx«««l6lC«fe 

/c<D-e. 1 as<z>g*yfTiE«^«&D e co 

tl5<, 

[0170] -rsfc-e. jfcrwsflBtnwT 5 -* ao. i. 

OCX) , A0,6,0(X) h\ mUVTimT-Z A0,0,0 
(X) , A0,7,0(X) ittlc, h^BiWCD 
TCSx-^tLTgiyfTiEa^SDECO lc»iS«^* 
n5„ LT> ^y!TIE*^»DEC0 TM. 8/U h 
<7)§fflSV0,0(X) fi«±fB4/W hoeBoojcm^-* 
A0,0,0(X) , A0,1,0(X) , A0,6,0(X) , A0,7,0 
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(X) *>fc£tciMHKyHiEaHMttS*ft*. Lfctfo 
•&lcib^ 2«<0«yPiEIE*TaflTOVO.O(X) 

y irjE#fT« fens c t tc % *. 
[0171] sfiitvo.nx) . -. vo, 

7(X) (CO^Tt, *tl^tl2Sa<7)^yfIiE«^»D 
E C 1 , DEC2 fr5»aS*lfc2/W KDtiHUx— * 

h <7)7i:gx — ? ^ t, t icidsm y stie^ tii>o 

[0 17 2] C£Dcfc^lc*HJS^ItlT1*. <S&*tfi<D 
«$8x- tfJilS x - lc*S3StMl^fr S % 

^JS-^Tt. fS-^^fiKSi: LT3£8t»7- 'J x^ffi I 
DFTSll\ LTSt»7- 'J xS» 

IIDFTfcflll^il.tTv WBfbStlfcllHBT 1 -*** 

^MyrriE^ic^yejM-r^cittfT-^^o *f c » & 
«»7-yx«*»i DFTfc^t^ssttij^-yx^s 
d f t t lt> ffawat^Rrflgft fft ipw#n*s» 

[0 17 3] «fcg*fO©eitH£Bfc*Jt">Ts 2Sg0 

sas y stiks^& deci , d e c i z*n£.z*itcm i 
£ j: t>m 2 aranm t— * &*mvmmzmk l 
-zmunnmT-'? tt^iz 1 &a©S!isysTiE«^tffD 

ECO'MfSU CflD1«a©»ypiE1l^»DEC0 
lcfc^T4/W htDTlSx-^lCcfeygWIgVan *s 

^yrriE^-r?>j:e>tcLTL^<DT\ £b*ttttgty 
[0174] *nmv>wMv>im\z. mimy-ytt 

JM-T^OD FMeiil>'X7 L /xlC ; 5-(7)$$Jiffl-r?)C:<t# i 
pJ&T&Z. CCDtc&b. OF D MGjM^i^&ffl Lfcx 

[0 17 5] %fc\ ±iam7WHSSO^H8lcfc^TI2l1 

t-^^o f&fc-s, E2 oic;jvr<£3icst»i*7-yis 

*»DFTttt9JlC>Sailft7-'Jx«Jii«l DFTfclS 
tt, iSyiTIEiS^SDECI, DEC2 jft*S|il*J**lfc 
B*«^1f $8x- * ^BSEacD^m^- £ <!: ^felc&litt 
7-ijltMI DFTlCA7J-r^>o t LT- Z<D'&m 
»7-'>llS»»l DFTT*i»SK»7-yxS«S*nT 

b^^LTiiseoMyrriEa^SDEco tc»is«f& 

[0 17 6] &fc\ *%fH(i±fB&£tt<Dfl£ntC«;g3- 



M2 71jSm7(D^S«(D»!!8T^ «5t1t 8t-*©7" 
AfiSB££-:?'p -y 9 zt&ZWim&coyn -y vctiz 

[0 17 7] -r^t3^. TDD73iCO<i;3^|o)— tDfijH 

* y t c- <t ©us y **383tr £ c <t #Rra6T*s. 

it*<*>»Affiii*» My *<z>fic*+ y zic^is-r^ffi 

- s a&ag aa« J: y k < «*sr* c £ #t*£ *o 
[0178] mteni&(DfimTiri£ , g?£T%tsa 

* Lzm y rriE«^jiD ! sfe<fco : sfs^p * -f 

5 >y©*J»*fi* 5 J; 5 IC Lit J:t\ 

[0 17 9] *SU\ flSS'ctS^x-^s -flSIS^T 1 '-^ 
S^tfJESx-^OD/W hit y^iSfc^lco^Tl* 

»»JM->7.5 1 ^Tl*N = 1 0 2 4J.X±<D->X^A^#^. 
6tlx $/c^*|L AN->X7 1 /xTliN= 1 2 8, 25 
6, 5 1 2tf%Z.<=>ri2>o 

[0 18 0] *6lc, S5E»2 7b5*7©***<3WKW 

lest* LTt jtm^-'SJ *ffl^T»y niEa^«ra* 

7 r -*U:»LT«:IRyiIIEa<Wra«ff4t>rs «5t1f 
fflx— % \.m LT<D^M y UiEflHMQa*fT* 3 J: 5 m 

[0181] ^(Dftt. jllftffiiJfc.tO-^fffliJOSeJS^B 
[0 18 2] 

* y T^eiM^ai*. as«»«fr seastt*tt LTeas* 

•^^g^-r?>#K<i:. ±fB§fi^*P , y'7^5-^Sffl± 
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!TIE*?T*5tRyiTIEa»#fft*flM.» Z. <0» V HIE* 
±<D^f ?P y SMWBSWTilfix--**!^ 

<fc 3 lc LfcfcCT**. 
[0 18 3] Lfctf9TC®ftMB0>eat£WcJ:ti& 

[0 18 4] $fcC©RIE©?Jl/***y7 , e2|->*7 1 
fcTtt, €JML e fcei:'r?.1ffB7 : '-^^«5 l 5SlCFSL:T 
aSflWWTC tiS©^-* *«SIHITBSEno 

[0 18 5] L/c^-oTd^^CD^X^^lCjcnii. 

«t 5 y % ctuc «t y eaab**«j#Lfc±Titj£© 
nra* * y— ji»fl«tceas-r* c £^>u** 

[Elffi<DSS<££I&B£] 

[B 1 ] C©5W3<D* 1 ©*tt©»«(CfiM3*a6fllffl© 

[Ei 2] coftnoiti aftMa&MHftbssflmo 

[El 3 ] El 1 33 cfctfEl 2 ICS LfeeaS(ft!llHT > eaS*tl 
[El 4] C 4>8&<DJft 2 0>mia>^S(CtM3«atAIIO 

[ei 5] zo>9tm<Dn2o>im<D&mcm>&5m9ia) 
[ei 6 ] ei 4 ics L^fiautBtcfitTW 6ti«mif b 

[El 7 ] El 4 fc^U'El 5 ICS L/H3a&8»IHT»ea$* ft 

[Ei 8] &2<Dmt&<DW>me>>'XT±<D9})&*mw?z 
[El 10] co««g>*4 0>*ttas«ic«fe«;8flM 



[EM 2] C®8£(Dft5<0j|ffi(amttlcm3%8<ltt 

eiss»«©wwi««*-riH]Hi^p ■> * bl, 

[Eli 3] ftsoStta&ttlcfttoSfiMJWCDfllS 
[HI 4] *5<0**©««lc«t>*«<*5M!l»<OHBl 
[EH 5] COJ^Oft6 0Sktt^tt(Cffito«atflMi 

easaaoaawnatssriatt^p * *ea. 

[Ell 6] CQ9l^ft6 9*ftQflgBlcff:b«»IM 
[El 17] C<D«^<Dm7©*fi6©^j||lC^t552l^ffliJ 
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